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"The Publiſher 


TO. THE 


READER 


Friendly Reader, 

0U may poſſibly in this Volume have expecled 

the Appendix which the Author heretofore pro- 

miled, and has intended ſhall contain ſome additional 
Experiments to thoſe which were formerly publiſh'd, and 
are here now reprinted in this Second Edition. Theſe 
following Anſwers to Franciſcus Linus and Mr. Hobbs 
are os Ins #n compenſation of the delay, and for your 
forbearance.of tht Appendix, whichere long you may 
expect ih kpred.' For the Author: baving hinted the Pxo- 
wiſe ſeems thereby to acknowledge the Debt, and to be 
content 10: continue the bligatron'to fee tt. performed, 
And theſe "7 rather to be his. exexſe, becauſe the 
writing theſe Anders, ak publiſhing the Sceptica 
Chymiſt,) and ſoxze' other Diſcourſes, have. been' the 
princigetbindraxces:to:tbat Fiece';..which is really fo 
near a readineſs, that part of it has lain at the: | 
theſe ſix, M@nths $1But yet it being not all perfefied, the 
Stationer was loth to delay any longer the Publication 


of ; 


The | Pubiheh to 96% Reeder 


ef  theſ: or which hd been ſo frequently calf upon. 
oleh 3 tine Editzon is intended ) appear 
0 —_—_ rather in Engliſh that they may accompany the 
Second Edition of the Qriginal Experiments, which were 
printed 5 5 in that Language in Octavo; and that in- 
fteag-of the prowiſed 4; aq they may rompletethe 
bulk"of Ye, Circ Vo f 
As A that part of this Piece that concerns Mr. Hobbs, 
it might have been larger : but the information that the | 
Author had that the Learned Dr. Wallis was writing a- 
 gainft ſome paſſages in Mr. Hobbs his Dialogues' Gas 
well that concerning. the Air as the reft) was the occa- 
fron why bis 'H. ons make no Animadverſion on ſome 
paſſages therein; and thought it not fit to'enlarge upon 
others. And for the Errata of the Preſs I hope they will 
not be many : _—_ the __ as to + to be 
excuſed, "who" never (in regard to his Eyes di- 
ments" ot other orien Jalony himſelf the roms br 
Corre&ions and Reviſes 3: boy could the PUB 
much attend the. Preſs,it being printed ina'diftant place 
from his uſaal-Abode: fy. if whe ou ſball-find this j Jea- 
touſie of minerto have. you willhawe Ye afon 
to ginethe ered, and'legdsyou 


-that: 
ſuch rare Pee tai oh fer beſt way of Nanda 


Philoſophy, the: fairer entertuinment and. uObeprance, 
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13 2. 


-P.R E FAC E. 


A'N D 


DECLARATION. 


HEY that know how indiſpos' 1 naturally am-to 
Contentiouſneſs, will, I preſume, wonder to ſce me 
publickly in two Controverſies at once. But 
that I am > Nil as averſe as ever from entering into Diſputes that 
may handſomly be declind, the way wherein I have managed 
the following Controverſies will, I hope, evince. . And the 
Inducements I now have to ap 4 eubal in publick are ſuch, that ir 
- wouldbe hardfor me torefiſtthe being prevail'd on by them. 
For, inthe firſt place, | was (Oy Name, as it were) challeng- 
ed by a'perfon, who undertook to diſprove not one or two 
of my Conjetures, but as much of the whole Body of my 
Treatiſe as concern'd the Spring of the Air, which molt of my 
Explications ſuppoſe. And this being done by a Learned Man, 
who writes very confidently of the goodneſs of his Hypotheſis 
and Arguments,and his Book be ſoon afterfollow'd b ns 
—_ b materow' a _ Name in mn viers 
cem'dto anger that ſo carly an Op 
preſs the Dofrine I had propos'd, before it ran Bk 
and duly ponder'd. Wherefore I fear'd I might be wanting 
tothe Truth and wy ans. if I ſhould at ſuch a time be altogether 
filent; eſpecially fi might. probably divert many who 
would otherwiſe be im to appear againſt us, by: letting 
them ſee how defenſible our-Dodrine is even againſt fuch Ad- 
verlaries as thoſe I have reply'd to. And. this courſe I'the ra- 
ther choſe, that in caſe I ſhould' henceforward comply with 
thoſe who would have me —_— ny write any further of _ 


Controverſies, it might not be pr inferrd from my fi- 
lence, that a I ny On any 6 
mine fend it, #: oY as ET : CF 
 ButIfcarce doubt but that. intelli Readers, nally 
thoſe that are imbued with the Principles of the Corp 
Philoſophy, will be much amore apt to-think that I had reaſon 
to write the following Diſcourſes, than to think that I had any 
to make them” ſo prolix : And-eſpecially ingenious men, that 
are accuſtomed to admit nothing that either is not intelligible, 
or is precarious, will think divers of the ObjeQions I reply to 
' have needed-no Anfſivers, of atleaſt no ſolemn ones.' Bugro 
theſe I have four things to repreſent. | | 
F ram as ogy Emer little fivells the m__ _ fol- 
wing Treatifes, is the incerting thoſe paflages of my Adver(@- 
5 Ldehtchelrenta regs which being a PraQice 
that 1 expet-from any that ſhall think fit to animadvert upon 
any Opinion or t of: mine; I thought it but <quitable 
to do-what I defir d to have done to me, though oftentimes I 
could/not do it in a little room. 
, _ Next; I puSenotim gtevayar 
grant a Vacuazebas ſo prevail'd with many 


periiment ; ye 4 aſcribing them to ſome extzxemel! 
rarefi'd har he ſpace deſerted by the Qaick- 
2 


by many eminent Scholars, eſpecially of that moſt Or- 

der of the Jeſuites, (to whom perhaps'its/Gongruity to ſome 
Articles of their Religion chiefly recommends it )'1 was willi 
to pay them that refpe&, as not to diflent from perſons, divers 
of whom for their eminence in Mathematicks and other Learn- 
ing -I much- eſteem, withoue ſhewing that I do it not but 
upon Confiderations'that I think weighty. 

Thirdly, though -the Examiners Hypotheſis bave but gon. 

an 


or the firſt — owing Treatil iſe) are {uch, as though 


anſwered by any that throughly under- 
us rarer A yet they may chance puzzle Readers 

2s do not, and theſe paſiibly will prove more than a few 

And, Laſtly, becauſe, that ſometimes when . the Argument 
objefted did not - perhaps deſerve. to be'much inſiſted on, the 
Argument treated of deſeryd to be-conlidered ; I thought ic 
not amiſs to make uſe now and then of ſome ſuch opportuni- 
ties to illuſtrate the matter it ſelf under conſideration: Which 
I the rather did for theſe two Reaſons; | | 
» Firſt, becauſe | find that, exoept by ſome able Mathemati- 
cians and jake contewplative men, the Dofrine of 
the Spring Air; at leaſt as I have pro proared oy, 1sn0t yet 
ROY =? (and therefore needsto be inculcated.) 
Infonuch that un part of ſome late Depts of af 
men print mar, rad. ;: (written other Ela- 
ceriſts, not me) there ſcems t0-run {@ great a 
perhaps for want of {kill in the Hy icks, that I can ſcarce 
rear t - any thing, but. to.their: not throughly under- 

beſo s they wonld confute. , 

yr), muy I was willing to Jap, down; in my Anſwer 
to the Objeftions | examin'd, the grounds « quiirering fach 
other A as may'be built ypon; the fame or. the, like 
Principles. ' And perhaps1 may truly enough fay, that in the 
following Treatiſe [ have already in effe& anſwered ſeveraldiſ- 
courſes, 'written ſome before and: (ome fince mine, hy aged 
men, aboutthe Torrice/ianand other new Experiments rela 
to a Vacuum, though Iforbore to A ee 
of the Authors, becauſe I found not that my Writin pau. þ 
ments were as yet known tothem, To theſe things I may 
chat houghtthe Diſcourſes of Linus ec betul 

ſeems to have more di ly than ſome others, 

is yet.venture to diſpute againſt it into our Doe 
Grine. And I ſhall not ſcruple to ſay much of an Adverſa- 


Ee 2 ry, 


The Preface. 
and one to Heakin I gave no provocation to be fo) that 
| a CT te a6 al of thofe that aakebrs Avery 
—_ ihour the Hoh (as Fackno He oft A or cl Fror i = 
Cutiens, as W 
re o} ney EI SIT 
7 Dro erſonages, Robervel, Baliarur and Coſaturs 
A ES with, who have re- 
Sure tothe 4rltles Rareflion and Condenſation inthe 
3 mm gee een - wg "er to have contrived 
his & better than our Linwe. that I think bis Prin» 
ciple ikereras; or (orient fachool) inteliigiblez but thae 
the Fxwiceluche aſſumes being allow'd him,he may,fora Reaſon 


tobe touch'd a little below; —_ though nor all the Phe. 
nomens of my Experiments, yet many more of them than moſt 


On _ lenifts, that deny deny the Srngof he Al candeducefrom 
heir Hypotheſes if granted that, whereas we 


aſcribe to the Air a Motion of Refticaciem onrmcrds he attri- 
butes to it the Hke Motion inwards, it cannot but happen that, 
thoughthe Principles cannot both be true yet many of the Phe- 
womens may; be explicable by which of them ſoever is granted: 
' becauſe of this, 1 y, it is not ſo cafe as many ingenious Rea- 
ders may be apt tothink, todraw pertinent ObjeQions frem Ex- 
pricnceng againſtthe Adve I bavetodeal with, - Which I re- 
nt," leſt, as ſome may think I have employ'd more Argy- 
os Alla needed, ſo others ſhould think I have omitted ma» 
Ny 3 as _ [ have omittedfome, that] might pertinently bave 
empl 
De ere another ſort of Perſons beſides thoſe T. mention'd 
_ at the beginning of this Preface, to whom I:wuſt addreſs the 
remaining part of itz namely, to thoſe who ſeem troubled, 
that 1 ſuffer my {If to 'be-diverted either by 
Einur-or Mr. Hobbs from perfeQing 
- perimental Treatiſcs - that" are lying by me, al 
moſt prowis'd by the learned Publiſher of the ropes Quali- 
Latine Edition ofmy E/ays andfrom proſecuting 1 4 Forms, 
Nature of thingy, | 


thoſe wayes of enquiry into the ; 
"wherein 


\ 


The Preface. X 
wherem they yard every to think I may be more ſerviceable to 
real Learning and the Lovers of it. AndI confefs that theſe 


that after what I have done in the two following Treatiſes, to 
Vindicate my Writings from the ObjeQions made againſt them 
by two Learned men of very differing Hypotheſes, and thereby 
to ſhew in ſome meaſure that I am not altogether unacquainted 
with the way of defending oppos'd Truths, I have laid afide the 
thoughts of writing any' more diſtin or entire Polemical Frea- 
tiſes about the Subjefts already diſputed of And to this 1 am 
invited by ſeveral other Reaſons (belides what I have newly 
intimated. ) 1 #8 | | 
-  Forfirſt, as T elſewhere declare, it was not my cheif Deſign to 
eſtabliſh Theories and Principles, but to deviſe Experiments, 
and to enrich the Hiſtory of 'Nature with Obſervations faith: 
fully made and deliver'd 3 thatby theſe, and the like Contribu- 
tions, made by others, men may in time be furniſh'd with a ſufh- 
cient ſtock of Experiments to-ground Zypotheſes and Theories 
on. Andthoughin my Phyſico- Mechanical Epiſtle and my Spes 
cimens | haye ventur'd ſome Conjetures alſo at the Cauſes of 
the Phenomenal relate, leſt the Diſcourſe ſhould appear to in- 
quifitive Readers too jcjunez yet (as I formerly faid) I pro» 
pos'd my Thoughts but as ConjeQures defign'd (though not 
onely, yet chiefly) to excite the Curiofity: of the Ingenious, 
and afford ſome hints and affiſtance to the Diſquiſitions of the 

| ive. And accordingly I have not forborn to-mention 
divers things, which judicious Readers may eafily perceive E 
foreſaw that many would think unfavourable to the Opinions 
Jinclin'd to. So that for me to leave Experimental for Contro- 
verſial Studies, were a courſe unſuitable to. the principal ſcope 
of my Writings. '' » bye any 2 

Next,. though I have adventur'd to-improve the Doctrine of 
the Spring and Weight of the Air by ſome Supplements where. l 
found it deficient, and to recommend it by fome new Iiuſtra- 
tions and Arguments dedue'd from 'my Experiments: yet-the 
Hypotheſes themſelves (for the —— being the Opinions alfo of 

| e3 


far: 


ds eq = 
© and abilities fenreed chaſe ——_ 
arid hath other-.employments 
=> Prat Sem ones. 
tobe) ET II nn wn 
hovwg to engage Jn any Stu where Ceci 
with Mathematical Schemes is rem "4A 


har wil = their 
fromprcing then it. © For though 

yr ans." d wy | 
dine macho each other as from me; 


uhally wi by ED 
[who Detect think hay erktrchomoreRzalon wxpe to 
Wn Pint 40009 vs 6 891mg, whe are y 


noted,to of anſiv ner wk errand 
fo might wes thave' al, ro prevent x eſther our 
| ior che Vindicer np E Ch 
todo 'fo xplications, 
EE Se noe: 

Iknow nor Whinher Tnvy venue to adde'on this vocalion, 


The Preface. 


| That thoſe who have taken notice of the uſefalneb of Experi- 


mood to: true Philoſophy, and have obſerv'd- that nevertheleb 
the Difficuley, Trouble; and Charge of making them is ſuch, 
that even in this Learned Age of ourvthere are very few Bacon's 
or Merſenms'sto be met with, and thoſe who have either made 
thenaſebves, or at-leaft ſeen others make Experiments, evenfuch 
as\thoſe I have pubhſh'd, with the care Fam qrontto think my 
ſelfoblig'dtoemploy on fuch Occaſions; will perhaps notonely 
believe that they coſt me far more gs and patns than they that 
have not made-nor ſeen fuch tryals are aptto imagine, but will 
pts think it enough for a Gacdkiele not by: by Erin 
lar, tomake them gs mg andſet themdown 
and will aliow him tolet others Vindicate:the: Truths he may 
have the good fortune todiſcover, eſpecially, when there are 
many fitter for itthan he,” who have (as well as his Adverſarics ) 
more leiſare to. write Diſputations than opportunity to profe- 
cute -Experimentsz the latter:of which tor be perform'd as it 
ought tobe, doth in many caſes, beſides ſame Dexterity ſcarce 
to 'd bur by practice, ſometimes more Diligence, 
wat 6 entimes too more Colt, than moſt are willing,or than ma- 
we wy n+: __ worthy beraken 

Tobe 't any wr ph to no- 
tice of by me be ſuggeſted of my cheif.opimzons or 
Explications, I may either take _ cendies to fay ſomewhat to 
it elſewhere, - or at leaſt have an opportunity toconfider it in a 
Review, wherein may alter, mend, ſupply, vindicate or.retra&t 
divers Paſſages of my other Writings: et I would not have it 
hy 7 that I ſhould n—_ a with every one that is 
at leiſure to write one againlt a Vacwwm, or about the Air. 
Which Declaration I make, notthat T think it will or ought to 
hinder any man from making uſe of his liberty to expreſs a dif 
ſent, if he ſees cauſe; but for theſe two Reaſons. 

The one, That my filence might not injure either the Fruth 
er my ſelf, by tempting men to think, that whatever I donot an- 
fer, 1 cannotz but might give unbiaſs'd and judicious Readers 
a Cautionto allow as lictle of Advantage to the Writings _— my 


The Foe . 


rooms > even World. - And the othe "may 
nothinder thoſe who wouldreply toſhch Adveiſaries by leave. 
ing them an-apprehenſion that ether I may prevent them, or 
they me... -To.conchide, I ſce-no caule todeſpair, that whethep 
Pie. df: eſtabliſh x ves in' the 

men,as the: pores mug ur woropar ea 
EN Tar have already done. -'M by aaa 

Has naturally made me too careful not to offend thoſe [ diſſent 
ena man gry F0e D to be my Adverlary 
upon:the' account of Injuries or Provocations. And 
as for any whom: either. Judgment or may -invite to.con- 
tend, that the things T have communicated to the World deſer- 
ved not ſo much- Applauſe as they have had. the luck tobe en- 
ertzin'd withs che: Gall cake noQuarrel berrriae ws: For per- 


| Tha ore ſelf as much of that-mind as he; and however 


leto profes my {elf one of thoſe who is more 
defirousto his time [IG than to have the Glory of 
leaving that was. ever written againſt him unan- 
ſwerd; _ who is more ſolicitous to purſue the wayes of 
war om Truth, than to: haye. it. thought that he never 
Ins <p eRE EG 


1.) 


, ”. # - p " . , 
. Fe :, : « p, $4.3 EEE. - » « © . M . Ls 7 « i 


ha _ 1 * * x| PS 7. < . 6 _— X 
19 (0 IO) 1-1 JIUD OG ART 15.53 VIT 2035 _ _ PIino 


'D EF EN CE: 


Of MER-B 07 12S EXPETICATIONS af 


. his Phyfico-Mechanical ExeeRIiMENT. Ss, againſt 
FEANEIFESS Eb FN'U'S. 


Bs. *m + 4 - Po h MAL M. (G - 4 * FI | þ - 
' —_— (3, p Im 31U3%X3 ©] of 1 343553. £43 : 


"The Part. / 


Wherein the Adverſaries Objeflions again the Elaceriſes | 
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CHAP: I. 


[iNewly-publihed Treatiſe ,' De Corporum inſepara- 
.- bilitave,: being brought” to my- Hands,” I:find ſeveral 
Chapters of it employ'd _ the Explications [ 
ventur'd to give of [ſome of: m periments touching the 
Spring of the Air. : Wherefore tho ny 1 am very little deJighted 
_> beiengag'd in Controverſies, andthobph I benotat-preſent 
ployments enough (of a private,” and of a phblick 
Newer) to F e it:unſeaſonable'for me, *to be by a Work 'of 
this = diverted from them 5 yet for the Reaſons ſpecified in 
the Preface, 1 hold it-not amiſs to examine briefly what is ob- 
jected againſt the thing Thave delivered: andthe rather, partly, 
e:the learned Author,” whoever he be (forcis the Title- 
Page of his Book that firſt acquainted me with the-name of 
Franciſcus Linus): having forborn provoking Languagein his 
Objections, allowes me in Ds them to-comply with my 
Ff Inclt- 


(2 £Y 2 iS. 2 
Civility,even where moſt 
Fay = ren 


es brne of EE ES EY kept © me Com 


hearing of Gl 2 f ther, till EEE x5 Which 
noti 
Amy 09 9 Let within th, theſe wo 


ſome - voy or paſlagesto 
their Learned var or Inquiſitive Readers 
yy expett ſhould take forme norice of, in caſe 
fallen into bends, Bu 4o-digreſs no 
"Tis true'i ie ſomewhat troubles me that i it is ſo, 


ta Tan arc prowiemy ſelf to make my Adve aPro- 
felyte, fince he without” mn e aflames thoſe very things as 
ahimes jw that to me ſeem great Inconveniences as [ 
| 0. 


goto bo. nan. 1 as well hbobeck- 
lt etages —ancaradeatidy it ſhall Gaffice me 
| to defendibe Truths Lhavedaliverd, tft cannotbe@-happy as 
to convinceaiyecute Adveriary of them; and I halinatbelieve 
__ labouriloft,/ af this Diſcousſe can comeribute tothe Eſtablith- 
of ſomeNotjons iaPhiloſaphy that I think not inconſide- 
ble invht-mintvior thoſe whoſe eleat Principles make me the 
molt reſpec their Jutigemonts, and-fot whoſe fakes Cemuized 
write. 
y Now though Lbenotin trifinef oblig'd todeſen more 
than ſuch of my own Kaplicatiots as the Examiner has £ 


; [ 3) 
| __ ueſtion, and thoſe PartieuJars which I haye added by 
Improvement tathe: twe A patheſes af the Spring and 
Weight ot the: Airz// yer that 1: may the more effeQually proſe- 
cute what 1 itmated-1l 21s at an this Writing, and may 
as well-iluſtrate my Doftcineas defeadit,: I ball divide the en- 
ſuing Treatiſe into 16 three Parts3":whereaf the firſt is defign'd to 
anſ{wer my Adverſarics Obje@ions againſt our Prigciplesz the 
ſecond ſhallexamine the Funicular Hypotheſis he would ſubſtitute 
intheir-ſtead; and thethird.fhallcoptain particular Replyes to 
what ——_ againſt ſome of my, particular Explications. 
| CHAP. TI. 
ny ron obo pinto ppt 
a'Spring as yet here uy 
£0 be near-great enough to perform thoſe 
To” Ch his Adverſaries (whom for-brevizies lake we will 
venture to call F/ateriſts) aſcribe toit. And his whole fourth 
Chapter, - 3s:the Title declares, js imploy'd to prove that. the 
Spriagof the Air is unable in acloe place to keepthe Mereury 
ſuſpended io the Torrecelian Experiment. The panaf of thi 
Aſſertion he ſayes is eafie: But aHledgestwo or thtee Arguments 
forit, which [eunk will be more caftlyantwer'd than his Aſſer- 
—_— 5 irft” he Ges ba Experiments he 
the Fi that thaſe, exmerrning t 
| Adheſion of ones finger, &c. \which\he had mentioned-in-the 
Chapter, eodew mails fe habent is loco clanſo ac in aper- 
Bur the anſwering of this we hall ſuſpend tilLanon 3 partly, 
fits then be moreconveniently;cxamin'd, and partly, 
je a7 ee Ta build mug apagit,: his. Ar- 


ph yorn SEE | 
again 


the firſt place, ) 

litate and ſhorten the anfivertothe reſt.-  His*Fhird Argument 

therefore is'thus ſet down, '. Naw fi1Trbus vigints _— digh- 

(; Bo: | 22ouodnh Sq. wor Argumento). now totis 
Page -1%""- Soupleatubi- argento; ut prime, fed. ſpaciuny: ſpect tes 

digitum ſuperiorem &- argentum ,relinquatur in quo ſit ſolus atr 

videbimus ſubtraFo inferiore bro tight | ſuperiorem non ſolum deorſum 

ma rk. Jed etiam argentum yo deſcendere, idque nota- 

fan hore ate 
dal EDS Unde | ecs iliweatrie- poratus aq, 
alinfoe _ xg "_ ſow fecile extandivar, "deſcenſins nullus 


vo ertentian PRES arguments ; 
x wel KPGerys fb argents 4 
ware, uti Jai ngaveds gale: ntabit 2:91 8 
he nad rervutailns prfſent A 
But tothis Ar {which he thinks oi rreconcilable with 
his Adverſaries Hypotheſis he has hiofelf furniſht them with an 
-Anfwer in theſe wards; Dites Dies forte ideo-argentium int hoc caſu de- 
ſeendere,' quia deorfute trudinrab abre ill ſeſe per ſunm Elaterinm 
dilatante. Which Anfwer I think ſathcient tor the ObjeQtion, 
-notwithſtanding the two exteptions he takes-at ir, 
.\..' For firſt, _ he ſayes, 5 An ſhe deberet digitus potins _ 
_repelli Teuiwnomminns furſione quam deorſuns 
-buej e confiders not, that thoughthe endea- 
wen the included. Air t0\expand it {elf be at firſt every 
alike; 'yet'the"expanſion' it .ſe}-in our cafe-muſt neceſſarily be 
2 habe Leg, Pro ones DE_n e the Finger-rhat 
x .and\thefſides 
to the enternal\Air,-hasthe whole W cighni-preiare of: the 
Arphovopont PT Ry cannot be thruſt away 


but 
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butby a force capable to ſurmount 'that preſſure : whereas on 
the lower fide of the Included 'Air there is the Weight of the 
whole; Mercurial Czlirider to affiſt the Spring of the Air, toſur- 
mount'the Weight of the Atmoſphere that gravitates upon the 
reſtagnarit Mercary: $0 that the Air included andendeavouring 
toexpand it (elf, finding no afliſtance'to expand it ſelf upward, 
'and a-confiderable one to expand it ſelf downward, it is very 
natural that it ſhould expand ir ſelf that way whence it finds 
leſs reſiſtance. "As aceordingly it willhappen, till the Spring of 
the Air' be ſo far debilitated by its Expanſion, that it preſſure, 
ether with the weight of the Mercxry thatremains beaded: 
will but counter-balance, not overcome, the preſſure of the out- 
ward Airuponthe ant Mercxry.” Andthis explication may 
be confirm'd by thistrial that I have purpoſely made,namely,that 
if inſtead of Quickfilver you employ Water;and leave as before 
in the TubeanInehof Air, and then invertipg it, open itunder 
Water, you will perceive the included fnch of Air not todilate 
it ſelfany thing near \9n I need not heredefinethe Proportion) 
balf fo far as it did. when'the Tube was almoſt fil'd with Mer- 
eury; becauſe the Weight of ſoſhort'a Cyizrder of Water does 
but equal that of betweery anInchand an Inch and an-half onely 
of Quickſilver, and conſequently the” inward Air is far lets 
affiſted'to dilate it ſe}F and ſurmountthe preſſure of the out- 
ward "Air by the Cylinder of Water than by that of Mercnry; 
Andas for what our Author ſayes, that if inſtead of Air, Water 
or ſome other Liquor be left at the topof the Tube, the Quick- 
filver will not deſcend : the El/ateriſts can readily ſolvetharPhe- 
nomenon, by ſaying that Water has eitherno Springat all, or 
bur-an exceeding weak one; and fo ſcarce'prefſes but by its 
Weight; whichin foſhort a Cylinder isinconfiderable. Now the 
ſame ſolution we have given of our Examiners Objettion, gives 
us alſo an account why the Finger-i3 ſo ſtrongly faſtned to the 
upper. part of the Orifice of the Tube it ſtops z'for the included 
Airbeing fo fardilated thatian Inch, for example, lett at firſtin 
the upper Part of the Lube, reaches twice or thrice as far as it did 
before the deſcent 'of the Quickfilver,” its ſpring-muſt be pro- 
| Ft 3 portionably. 


3 | : 


(6) 
Portionably weakned. And conſequen that part of the 
Finger that is within the Tube will haye much lel; preflure a- 
gainſt _it from the dilated Air within, than the upper. part of 
the ſame Finger will have from the.unrarefi'd Air'without, By 
which means the Pulp of the Finger will be thruſt” in- (which 
our Author is pleas'd to call ſuckt in) as we ſhall ere long have 
occaſion to declare iz our Anſwer to his ſecond Argument. _ 

And having ſaid thus much to_our Authors firſt exception 
againſt the ſolution he foreſaw we wouldagiye of his third Ar. 
gument z»we have not much to ſay at preſent to this|ſcoond; 
Ss For whereas he ſayes, Concrps morn poſſe quomodo atr ille 

"* 17*  flc.ſe dilatet, argentumque deorſum trudat, nift occupanda 
majorem locum: Yuod tamen bi Authores quan maxine refuginnt, 
þ ai6s 6 rarefaGionem nor aliter feri, quam: corpreſenla aut 
vacuitates: I wiſh he had more- clearly expreſs'd himſe]f, fines 
as his words are eouch'd I cannot eafily gueſs what he means; 
and much leſs cafily Mcern how they make an Argument a- 
gainlt his, Adverſaries. For, ſure he thinks them not ſo-abſiurd; 
as to imagine that the Air can dilate it felf,' and thruſt down 
the Mercxry, without in ſomeſenſe taking up more roomthan it 
did before: For the. very word Dilatation, and the efie@ they 
aſcribetathe included Air,; clearly imply as much; fo that I ſee 
not why he ſhould Gy that they are fo averſe from granting the 
Air to take upmore Place than before, eſpecially fince he takes 
notice in the former Chapter, that we compare the Expanſion 
of the Air to-that of compreſsd Wooll ; and fince he here alſo 
annexes that we explicate RarefaQion either by Corpuſcles 
Vacuities, But this later Clauſe makes me ſafpe@ his meaning 
tobe; that the Eleteriſts do not admit that the ſame Air-ma 
adequately fillmore of Place at onetimethan at another 3. which 
I believe to be as true as that the ſel-ſame lock of compreſsd 
Wooll has no more Hairs in it, nor does adequately fill more 
Place with them, when it is permitted to-expand it ſelf,: than 
whilſt jt remain'd compreſs'd.-' But againſt this way of Rare- 
fation our Author here has not any ObjeGQion, unlefs it be in- 
timated in theſe words, Concipi mon poteſt AE 


| '& Woke 

I ſhall need onely tomind him in this place, that whereas many 
of the om Arr ir both of a and our own 
times, have profeſt they thought not the Ari/totelear way of 
RarefaRion conceivable; and he = tr 1 we thall fee 
anon) that it is not clear 3 what the ableſt of his Party (the mo- 
dern Pleniſts) are wont toobjeR againſt the way of RarefaQtion 
he diſlikes, is, that it is not #rze, not that it is not i»te//zgible. 


CHAP. III. 


UR Authors Second ObjeQion (for fol reckon it) is thus 
propos'd by him. Si ſumatur tnbus ntrinque apertws 
ſed longior, puta digitorum 40. Argentogque impleatur, eique #poid'g 
digitns ſupernt applicatur nt prins, videbinms ſubtraFo inferiore 
_ digito,argentum quidem deſcendere nſque ad conſuetam ſuam ſiatio- 
nems Digitnm autem ſuperiorem fortiter intra tnbum trahi, eique 
, ut prins, adherere. Ex quo rurſum evidenter conclx- 
ditur, argentum, in ſax ſatione conſtitutum, non ibidem ſuſtentari 
ab externo are, ſed 2 funiculo quodam interno ſi , cefus ſuts 
perio extremitas, digito affixa, enns ſic intra trahit, ezque 
affigit. Bat this Argument being much of the ſame natare 
with that drawn from his third Experiment, the Anfwer made 
tothat and to his firſt may be eaſily apply'd, and will be fuffi- 
cient forthis alſo; eſpecially becauſe in ourpreſent caſe therets 
les Prellare againſt the Pulp of 'the Finger in the mide of the 
Tube thai in the third Experiment (where fome Air ivinoluded, 
though much expanded and weakned;) the Preflureof the Ar- 
moſeheve being in the preſent caſe kept off from it by the fitbja- 
cent Merowry, whereas thereis nothing of that Preſſure abated 
againſt the other parts of the Finger that kept it off fromthede- 
ſerted Cavity of 'the Tube, fave onely that from the Pulp thar 
is contiguous tothe Tube,there may be fomewhat of that Pref. 
furexwken off by the Weight of the Glaſs it ſelf. But as for that 
Partof the Finger which immediately covers the hole, whether 
orno there beany Spring in-itsown fibres, or otherconſticuent 
fubſtances, which finding'no refiftance in the place deſerted by 
the Qui , may contribuee'to ns ſwelling (for that we will 


not: 
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not-now examine) he that has duly confiderd the; account/al. | 
ready given of this Intruſion. of the Pulp into the. Glaſs, . will 
- find no need of our Authors intexnal Funiculus, which: to-ſome 

.ſcems-more difficult to conceive, | than any..of the Phenomeny 


, 


in Controverſie is to be explain'd without it. 
hd £  _CHAP.ITV. | WP ot: 
Y 'what we have already ſaid agaifiſt our Examiners Third 

Argument, we may be aſliſtedto anfier,bis firſt, though 
he propoſeit as a very clear Demonſtration; and thoyigh it 
deed the principal thing in his Book. S»-afur -({ayes he) 
; tubus brevier digitis 29% pu digitorum.'20. nan tamen 
Page 12: clauſus alters extremo, (ut haFenus,) ſed vtrinque apertue; 
 Hic Tubus, inmerſo tjus oe Argento reftagnanti, ſuppoſitogue 
digito, neeffluat Argentum Tubo infundendum, imphatur Argento 
vivo: alinsg; deinde digitus orificio quoq; applicetnr, illudgs bene 
claudat. no faFo, ſi. ſubtrabatur inferior . digitns,. ſentiethr 
Superior vehementer trahi ac ſugi intra twbum, tamg;, pertinaciter 
.ez (vel argento potins, ut poſtea) adherere, ut i tubum cum 
toto. argento incluſo. facilt elevet teneatq; in vaſe penduſum,” ©. 

. Ex quo ſane experimento clariſſume refellitur hec ſententia: 
Cum enim, juxta eam, Argentum in tubo hujuſmodi 20. tartum 
digitorum, ſurſum trudatur | preponderante acrs! externos ;nun- 
quam profeFo per eaw explicabitur, quomodo digitus ille fic trahs 
tur deorſum, tuboq; tam vehementer adhereatz non enim 4 tri- 
dente ſurſum poteſt ſic deorſum trahi. ,n Duo! 

Thus far our Authors objettion,.,inanſwer whereunto I bave 
divers things to repreſent, toſhew,. that-a gone account may be 
given of this Experimentin the Z7ypotheſis of the E/ateriſts,which 
1s ſufficient to manifeſt how far the argument is from being ſo un- 
an{werable as the propoſer of it wand perſwade his Reader, 

_ Ideny thenthat the Finger is drawn downward, or made by 
ſuQion to adhere-to the Tube; but. I 'explicate that which, he 
calls the ſuftion of the Finger, as I lately:did in anſwer to: his 
third Argument, 'as we more particularly ſee anon. 

He fayesindeed, that the Air whichthruſt up the Quickſilver 
| cannot 
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cannot ſo ſtrongly draw down the Finger. As if the Air were 
not a fluid body, but a fangle. and entire pillar of- ſome folid 
matter. But to ſhorten our Reply to his ObjeQions, the beſt 
way perhaps will be briefly to explicate the Phenomenon thus : 
When the Tube is flld with Quickſilver, the Finger that 
ſtops the upper Orifice is almoſt equally preſs'd above and at the . 
fides by the contiguous Airz but when the lower Finger is re- 
mov'd, then the Cylinder of Mercury, which before gravitated 
upon the Finger, comes togravitate upon the reſtagnant Mercu- 
,and by its intervention to preſs againſt the outward Air: ſo 
that againſt thoſe parts of the Finger that are contiguous to 
the Air there 1s all the wonted preſſure of the outward Airs 
whereas againſt that Pulp that is contiguous to the Mercury 
there is not ſo much preſſure as againſt the other parts' of the 
Finger by two thirds. I ay by two thirds, or thereabour, be- 
cans the Mercxrial Cylinder in this Experiment isſupposd to 
. be twenty Inches high 3 and if it were but a little more than 
thirty Inches high, (which is athird more) then the weight of 
' the Quickfilver would take off not two thirds only, but the 
Whole preſſure of the outward Air, from the above-mentioned 
pulp of the Finger. For in that caſe the Quickſilver would 
quite deſert it, and ſettle beneath it. Wherefore fince it has 
appeared by our Anſwer to the Examiner's third Argument, 
That the preſſure of the outward Air is taken off fromthe body 
that remains in the upper part of the Tube, according to the 
weight of the Liquor ſuſpended in the Tube z and fince in our 
Hypotheſis the preſſure of the outward Air is able to keep thir- 
ty Inches of Quickfilver, or two or three and thirty foot of 
Water, ſuſpended in a Tube it need be no great' wonder, it 
- a preſſure of theambient Air, equal to the weight of a Cylin- 
der of Water of near twenty two foot long, ſhould be able to 
thruſt in the pulp of the Finger at the upper Orifice of the 
Tube, and make it ſtick cloſely enough to the lip of it. 
1know the, Examiner affirms, That no thruſting or preſſure 
from without can ever effe& ſuch an adheſion of the Finger-to 
the Tube. But this ſhould be as well prov'd as faid. Bur, firſt, 
Ge though 
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64g Tani willing to think the Examiner would Hoe knows 
ingly Tate aty.th he is not perſuaded of; far as Tang” 
another perſon very well versd intheſe E have pur- 


poſely'tried,. I could not find the Adhefion of the Finger tothe 
Tube to be near ſo ſtrong as-our Author hath related.- Second. 
1y, if. you carefully endeavour by preffure and otherwiſe to 
thruſt the pulp of your Finger into'the Orifice of the Tube, 
you may through the Glaſs perceive it to be manifeſtly tumid- 
-in the cavity of the ' Pipe. And if by preffing your Finger 
2painſt the Orifice of the Tube, you ſhould notmake the pul 
hers quite ſo ſtrongly tothe Tube, nor (well quite ſo wack 
within-it, as may happen in fome Mercurial Experiments ; it is 
to be.confider'd, thatthe Air being a fluid as well as a heavy 
body, it does not (as grofſer Weights would) preſs only a- 
inſt the upper part of the'Finger, but as much of 
the finger as isexpos'd to it almoſt every where, and almoſt uni. 
formly, as well as ſtrongly, it does by its lateral preſſure on 
every fide thruſt ih the Pulp of the Finger into the hole where 
there is not any reſiſtance at all, or at leaſt near ſo much pref. 
ſure againſt the Pulp as that of the ambient Air againſt the parts 
of the Finger contiguous to it. | 
© By this it -may appear that we need not borrow the ObjeQi- 
onour Author offers to lend us; namely, that in the Experj- 
ment under confideration the Quickſilver is prefs'd downward 
by the Spring of ſome Air lurking berwixt it and the Finger. 
(Though, I am prone to think that unleſs the Experiment be 
made with a great deal of care, ſuch athing mayeaſily happen, 
and contribute to the ſtronger Adheſion of the Finger to rhe 
no This 1 fay may appear riotwithftanding what our Au- 
thor ObjeRs, that the Air expanding it {elf will chruſt away 
the Finger upwards, ſince the contrary of that pretence we 
have lately manifeſted in the Anſwer to. his Third Argument. 
And as for what he adds 'to* confirm his Argamentation; in 
theſe vorah, Durd vil tide tonfirmitnr, Quid cum pre: 
Page 14 onderans iDe atr ſuccedat (uti aſſeritur') loco fublats th- 
ferioris digiti, id eſt, eodem modo munc ſuftemtet Argentum quo 
| arte 
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ave 14h : applicato; digita inferiore ſuſtentabatur; . munifeſtum eſt, 
nor debere; juxta hanc ſententians, magis. deorſin -_ p"oK 
- ſyperioren paſt ſublatan inferiorem quam. ante, Cum itaque con- 
_ #rarinon plane doceat experientia,. ſatis liquet ſententiam illam efſe 
F .  \We-muſtoonlider that the. Tube being ſuppos'd per- 
.feQly. full of, Mercury,. the Finger that ſtops the lower Orifice 
is wantto.be:keptrangly preſs'd. againſt it,..leſt any.of that 
» ponderous Liquor. ſhould.get.out between the Tube and the 
\Finger. $0 that-alkhough, both the lower Finger do indeed 
keep up the Mercaryin the Tube, and the preſſure of theout- 
..ward Air-wquld do ſo too; yet there is this difference, that 
the ipreſſure of the Atmeaſphere depending upar itsWeight, can- 
.notbe intended and. weakned)as,we pleale, ,as canabat of the 
undermolſt Finger. , And therefore.whereas the Atzroſpherical 
Cylinder will not keep up a Cylinder of Quickhilyer of above 
- thirty lnches high, thoſethat make the Torrice/ian Experiment 
do often,upon one occaſion.or. ather, keep-up withythe Finger 
a Mercurial Cylinder of perhaps forty. or- fifty Inches or- far 
more: So that whereas in our-caſe, befate the.removal of the 
undermoſt Finger, the Pulp of the uppermoſt muſt have abaut 
the ſame preſſure againſt it where. it is contiguous to the-Mer- 
. «ary, asthere is again(t the. other part of: the ſame Finger 5: af- 
ter/the removal of the' undermoſt Finger, 'there is.as much-of 
the Atroſpherical Prefdure, if. I may ſo ſpeak, taken off from 
the newly mention'd Pulp. as counter-balances:. a Cylinder of 
Quickſilver of twenty Inches long. 

os bs CHAP V., cord tr 

He Examiners Fourth and laſt Experiment is thus prapacd. 

[311 | Drarto denique (lays heYimpugnatur?) nie gx 00 ;ſeque- 
retur, Argentuun uiuen per, ſimilem Tubum 4 vaſcalo ex: AMER 
gi poſſe eddemiprorſur facilitateiqui.ex egdem exyugere- © © 


| #87 aqua, quod twnen! vxperientie; pugueb avi haewur 494”! 
#050  Parillitme Athr abs y rgue farmen Argenturr vitwncyne 
\ Fatt edhibitexonatn Aarne, AD DIX 4d, Txbi awe- 
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| Sequelam autem ſic oftendo: Quia cum in bac ſententia nihil 
a rang Pak rou ut NN rdew fic dſcendat ſubje@ we 
Liquor, ſive Aqua fuerit, ſroe Argentum, miſt ut ſug Sur fine 
trahatur atr Tubo incluſws, quo fic attraGo aſcendit ilico ſid. 
Jens Liquor, protruſus nimirum ab externo atre jam prepon- 
derante (uti docet Pecquettus in diſſertatione Anatomica pag, 
63.) manifeſtum eſt, eAdem plane facilitate exugendum fic Ar. 
gentum vivum qua exugitur Aqua : Ynod quuns 'Experientie 
bn 540 repuguat, meceſſe eſt ſemtentiam ex qua ſequitur fal. 
fam eſſe. 

This Experiment I remember I made ſome years ago, accor- 
dingly 'tis alledg'd in the fourth Eſſay of the Treatiſe (I was 
then writing ) to prove againſt the Vulgar Opinion, that Li- 
quors do not to prevent a Vacwwm ſpontaneouſly aſcend, which 
I preſume will be fo far allow'd of by our Author, who would 
have Liquors ſuppos'd to be rais'd by SuQion violently drawn 
up by the contraction of his Fxnicu/w. But to examine this 
Experiment, as it concerns the prefert Controverfie, we 
may recal to mind that we formerly ſhew'd iff the Anſwer to 
our Author's Third Argument, That when the Mercurial Cy- 
Hinder that leans upon the reſtagnant Mercury has at the other 
end' of it Air, kept from any entercourfe with the Arms/- 
phere, that included Air has ſo much of the Preflure of the 
_external Air taken off from it as counterpoiſes the Meronrial 
- Cylinder. And the Finger that is expos'd to the whole Preſ- 
fare of the ambient Air 'in-ſome of its Parts, 'and in others 
but to the much fainter Preſſure of the included Air, endures 
an unuſfal Preſſure from the preponderating power of the 
Atmoſphere 000 0 0 TEC & exo 
We may conſider alſo” that there is agamft the'Zborax and 
thoſe M of the Abdomen that are fubſervient to Reſpira- 

tion the Preſſure” of the whole ambient” Air: Which Preſ- 


hepopenthe Cheſt, 
hich is then 
within 


(43) 


* -withinthe Body, the external. Air: by:;flowing.in, ſonzant of 


finding the uſual refiltancethere, keeps that withinthe 7 horex 
in an Aquilibrium of force with that without, Theſe things 
premiſed, 'tis not Difficult in,our Hypotheſi« to give an Anſwer 
to our Examiner's Experiment. For we ſay when a Cz/inder of 
Merry is rais'd in- the Tube to any conſiderable height, the 
Preſſure of the Air in the Thoraxis lelten'd by the whole weight 
of that Mercurial Cylinder, 'and conſequently the Reſpiratory 
Muſcles are thereby diſabled todilate the Chelt as freely as they 
were wont, by reaſon of the prevalency of the undiminiſh'd 
Preſſure of the external Air againſt the weakned Preflure of the 
internal: But if inſtead of Mercury you. ſubſtitute Water, fo 
ſhort a Cylinder of that comparatively, light Liquor takes off 
ſolittle of the Preſſure of the included Air, that 1t comes into 
the Lungs with almoſt its uſual ſtrength, and conſequently 
with almoſt as much force as the outward Air prefles with 
againſt the Thorax. | 

And on this occafion there occurs to my thoughts a noble 
Experiment of the moſt Iogenious Montieur Paſcha/, which 
clearly ſhews, that if we could free the upper part of ſuch a 
Tube as we are now conſidering from the Preſſure of all inter- 
nal Air, it would follow, as the Examiner ſays it ſhould, that 
the Quickſilyer would by the Preflure of the outward Air be 
impell'd up into the Tube as well as Water, till it had attain'd 
a height great enough to make its. Weight not inferiour but 
——_ to that of the Atmoſphere. The Experiment it (elf be- 
. ing ſo pertinent and iderable,, we ſhall annex it .in the 
. ſame words wherein it is. related by; his Country-man and Ac- 
quaintance, .the Learned and Candid. Gaſes. 9yp-py,, , 
aus, Neque boc vero ſolum, ſed inſuper vitree tip, +. &-.& 
Diabete Clyſtersue ea qua par fuerit longituding , De nupers Inanis Ex- 
confecfo, © paſt embolum ad orificiunm uſqs com:, ines: 
pulſune, immiſſo ad normam in ſubjeium Hydrargyrum; depre- 
| bendit, ubirembolum inde edgcitur, ranges Hydrargy- 
' rum aſcendereq; ad s u/q; duorum pedum O&- digitarum trium 
cure ſemiſſe p.-7 Frndu | To which be immediately fab 
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or Eeperimen, we I it in-our Hypethep, 


| ares OE ie happens, that-in a 
by Gying, tion! 'Merenrial © is raiſed higher than 


CT OE former Caſe, the Cheſibe. 
more dilated, 'the included: Air is alſo 'imore expanded; 
ereby its debilitated Spri cannot as before enable the Mer. 
1 her'the! Preflure- of 'the 
——— (Abd that e reaſon/why the Quickfilver'is-not 
by Reſpiration raiwt ashighasit is kept ſuſpended in the Torr; 
celliarExperiment,' is not, that the Preſſure of the outwatd 
Air 18-unable to raiſe it-fo high,” bat:becauſe;as we have alrea- 
. "dy declar'd, the free Dilatation of the 7horax+ is oppoſed by 
-che Preſſure of mugen Air h ar novo gain(t 
ſo greats Superficies, ' andbetngbut T by the 
-debilirated Preffure of the Air within'the Thorax; will be eaſ. 
ly tobe very conſiderable by him-who'confidersthat 
ine, the Preſſure of the external/Air againſt the S$nc- 
ker of te{s than three inchesDiameter was; as we relate-in the 
33: eoroirtrens able ro thruſt up aWeight of above-2 hundred 
Ard here we may-obſerveupon the'By in confirmation 
of parent: ev Pod hat when welſtrongly ſack np Quick- 
»\ffyer in #GHaſs Tube," theElevarion of the Qurekfilver 


ignite) way and ? though” there be- a 

; ion ro ie ld (irface of the Lungs, 
thetaVicy VeETheTabey -weicel *noÞio our Lungs 
avour”'df *hl hrroking”'F kt y0\cears off” that 
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mianhe.tclaus indeedss batiother Ar- 
Q burns tne probable 
better than __ 8- 39. 
"lefied: avi had tovg rv > _— hayeominted:them 5;/{@;'tis not. 
unlikely that Anſwere mightrhe as-well:found-for, them. as for. 
the others 3. y: ſince» that which: be fingles ous for; a Spe- 
cimen-is, that-from- his Adverfaties; Hypetbeſr.it would follow, 
that the Quickfilver would defeend-much-more: (l-ſwppole 'tis 
a-miſtake of the Preſs, for much leſs)-1n cold: Weather than. in 
hot, becauſe the Air is then thicker and heavier, and therefore 
ought to impel up the Quickfilver bigher. For beſides that we 
| in itsdue placequeſtton the validity; of our Author's Con- 
ſequences it will be here ſufficient ca Reply, that-the Obſer- 
vation on which he grounds it does not conſtantly. hold, as his 
Objetion ſuppoſes: Which may-appear by that- part of our 
18; Experiment whence the: matter of fact-is deſum'd, as we 
ſhall have occaſion to take further notice of when we ſhall come 
to:the Defence of that Experiment; - So that what-bas been 
hitherto Diſcours'd on both fides being. duly confider'd, the 
Reader is left to judge what ground the Examiner had for the "AR 
"Empwrn macs whdbeneh he is pleasd: to conclude his Third 
Chapter, Maneat igitar tot Argumentis comprobatum, 
quodlibet fe ſolo fi t, Argentues ( faGo I he 
Eeperim hh in-loco aperto) per externj airis gravitaters 4 lapſn 
ftext art, 


SOIT 


CHAP. VI. 

Is Sri Chapter, wherein the Title promiſes that he will 
H' "prove. Argentum in loca'occluſo:nown' ſuſtentari 4 lapſu per 

ipſum athin\Blaterium, is very; (hort;: and doesnot require that 
we outs well long apon 1t.-:Fdp the proof he bings of. his 
Afertion being this; Cxm tote: vis bujus: Elaterii pen- a 
deat 2refmato jams atris equipondio iy en hy 

res 77 wr prirerara RE 
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take 


form' 


Pag. 21. ſlowe digiti, ec. eodem modo ſe habent in loco 


clanſo ac in aperto, neceſſarinm eſſe faFa ex eis argumenta contra 
£quipondinm, quoq; contra elaterium vim habere.' But 
though he propoſe this as a new Argument, yet fince 'tis built 
but upon the adhefion of the Finger (of which we have al- 
ready given an account in our Fypotheſps) I ſee not how it 
requires any new-'and particular Anſwer. And whereas he 
ſays, that the 'Experiments he-had: mentioned concerning the 
ſion of ones Finger, bectieadem modo ſe habent_in loco clan- 
Jo ac ig aperto; 1 canld wiſh he had added what way he took 
to make the-Trials, For he-gives no intimation: that he did 
them any -other - ways than: ir ordinary-rooms., /And in fuch 
there ſcarce ever wants; ation betwixt. the in 
and outward Ait, exther :at'the Chimney; or. Window, or 


Door not'exadtly: ſhut; or: at-ſonie: hole: or.crevice or yy 
y y 


(17) 


by means of which the weight of the Atmoſphere has its ope- 
ration within the room.” 15 © 

To his ſecend Argument our Author adds not a third, unleſs 
we take that for;an. Argument which he immediately. annexes 
to his Iaſt recited words: Et profed#d (lays he) 6 ſecun 
expenderent bi Authores, qtante it difficultas explicandi > ge 
bnjuſmodi atris elaterium, niſt idem atr ſe ſolo occupet majorem 
locum (ut paulo ante credo' eos ſententiam facile mutaturos. 
But this being ſaid grar#s, does not exat an Anſwer 3 and he 
muſt make it more intelligible than , any wan , that I know of 
has yardory BUY the fame Air can adequately' fill more ſpace 
at one time-than at another, before heperſwade me to change 
my opinion about the Spring of the Air: Eſpecially n 
fince he. himſelf. allows that the Air has a Spring, **'* 
whereby it is able, when it has been violently compreſsd, to 
recoyer its due extenfionz the manner whereof if he will 
intelligibly explicate, his Adverſaries will have no great diffi- 
culty to make out the ſpring of the Air. But. whether his 
Hypotheſis, or ours, be the more intelligible, will be more 
properly conſidered in the ſecond patt of our Diſcourſe, to 
which we will therefore now proceed. 
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'H E Hypotheſir that'the Examiner would, as a better, 
; fabſtizute in/ the place of ours, is, if I miſtake t-not, 
i this That the things we aferibe to the weight 
or ſpring of the Air'are really perform! by nog ford h 
certain Funicules, ot extremely thin -pfovided In 
ſuch caſes by Nature, tie detwr vacuvre, which being exceeding- 
ly rarefted by a farciblediſtenfion, d ally and _ y 
endeavour to contra it ſelf into di - mofe agreeable 
to the nature of the diſtended body z and conſequently does 
violently attra@ all the bodies whereunto it is contiguous, if 
they be not too heavy to be remov'd by it. 

But. this Hypotheſss of our Authors does to me, I confeſs, 
appear liable to ſuch Exceptions, that though 4diſlik'd that of 
his Adverſaries yet I ſhould not imbrace his, but rather wait 
till time and further Speculations or tryals ſhould ſuggeſt ſome 
other Theory, fitter to be acquieſc'd in than this; witch ſeems 
to bepartly precarious, partly unintelligible, and partly inſaffi- 
cient, and beſides needleſs: though it will not be fo conveni- 
ent to prove each of theſe apart, becauſe divers of my ObjeQti- 
onstend to provethe Nodtrine, againſt which they are alledged, 
obnoxious to more thin'one of the imputed ImperfeGions. 

Furſt, then, the Arguments by which our Author endea- 
vours to evince his Fariculus, are incompetent for that end. 
The 


(19) 


The Arguments which he propoſes in his fixth Chapter, (where 
he undertakes to make goo his Affertion) 1 there find to be 


The firſt he ſets down in'theſe words, 'Conſtat hoc primd ex 
jam dittis Capite precedente : nequit enim argentum deſ- 
cendens fic digitum deorſune trabere, tuboq; affigere, niſg *® ** 
a tali Faniculo ſuſpendatur, enmg; ſus pondere vehementer exten- 
dat, ut per ſe patet, But to this proof anſwer has been made 
already in' the former Part of this Diſcourſe: onely whereas 
the Author ſtems to refer us to the foregoing Chapter, we will 
look back to it, and take notice of what I find there againſt 
the Vacuiſtsz For though I neither am bound, nor intend, in 
this Diſcourſe to declare my felf for, or againſt a Vacunm; yet 
fince I am now writitng againſt the Faricular Fiypotheſts, it 
will much conduce to ſhew that it is not firmly grounded, if I 
examine what he here alledge: againſt the Afertors of aVacunze. 

In the next place therefore I confider that according to the 
Examiner, . there:can be no Varwwm: and that he makes to be 
the main reaſon why: Natute'in-the TorriceSien and our Experi- 
ments does a& after fo extraordinary a manner, as is requiſite 
to the produdQion- of his Fanicuhes, 'For in the'47th. Page, 
having in his Adverfaries name demanded what need there is at 
the deſcent of the Quickfilver, that before it falls a /»perficies 
ſhould be ſeparated from it, andextended 3 Reſpordeo (ayes he) 
ideo hoc fieri, ne detur Vacuums ; cum nibil alind 'ibi adfit quod 
loco argenti deſcendentis poſſit ſuccedere. To which he imme- 
diately fubjoyns, (with what cogency I will notnow examine) 
HAtqz hinc plane confirmatrr commune illnd per tot jam elapſa ſecula 
Mw, in Scholis axxiome, viz. Natwram 4 vacuo abborrere. 
'though he feem to make his Funiculus the tmmediare cauſe 
of the Phenomena occurring inthe 7oyricelian and our Experi- 
ments :-yet that, if you purſae the mquiry a little higher, he 
reſolves them into' Natares abhorrency of a Vacuum, himſelf 
plainlyinforew win rhe: ext poſe; ow licet (ayes he) imme- 
ts A FEY Ho Xigtulatie figerme clauſe > | 
(quo exerplo vinathr) won EY fit aver oem, yi 
3g: 2 e 
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ſed ea quam modo: dixintis, nempe quod non detnr ſufficiet; pon- 
dus ad ſolvendum iDum-nexum quo adbereat aqua Clanſe hydrie 
ſummitatiz, ad eam tamen rationem tandem neceſſario veniendumn 
eff. But, though'as welbour Author's Funica/av, as theother 


ſcarce Hypotheſes that learned men have deviſed, to 
er the ſuſpenſion of the Quickfilver otherwiſe than 


by the refiſtance of the external Air, ſeem to have been exco. 


gitated onely. to ſhun the neceſſity. of adwitting a Vacuum: yet 
I ſce not how our Examiner cogently proves, exther-that thete 
can be none #»- rernm 'naturi, or that De faFo there is 
none produc'd jn thee Experiments, For .in his fifth Chap. 
ter (where he profeſledly undertakes that tak} he has bur 
theſe two incompetent Arguments. The firſt is drawn from the 
attraQion, as he ſuppoſes, of the Finger into the deſerted cavi- 
ty of the Tube in the Torrice/ian 9pm : Que quidem 
(ayes he) tam vebemens tratio & adbeſio, cunm nou 

ziſt a reali aliquo  corpore inter_digitum © argenium Page: 23. 
conſtitutuw queat provenire,.. maniftſium eſt ſpatium illud vacuum 
non ofſe, ſed vert aliqui ſubſtantid repletum. But to this Argu- 
ment having already given an Anſwer, let us'(without ſtaying 
to.urge, that the Vacuiſts will perhaps objeQ,. that they ſee 
not a (hty, though they ſhould admit of TraQion in. the 
caſe, that the internal ſubſtance muſt therefore perfeQly re- 
Maniſh 26 Soired Canis without preſlivg this, Hay; lerus) 
conſider his:other, which he draws from the Diaphareity of the 
deſerted part of the Tube, which ſpace (he ſayes) were it 
empty, would. appear like a little black Pullar, Ev quod. nuls 
ſpecies viſuales neqz abeo neq; per iliud poſſunt ad oculum pervenire. 
But (not to engage our ſelves in Optical Speculations and Con+ 
troverſies) if we grant 'him ſomewhat more than perhaps/he 
can prove; yet as the Experiment will not demonſtrate that 
there is nothing of body in any part of the ſpace deſerted. by the 


Mercury, ſo neither. will, the Argument condude:(as the Pro- 
Jos of 8 dorremnicnin this hints ) That (angpgrd aligud ſa 
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(2r) 
fromlJucid bodies, and to conſiſt of Atoms ſo minute, as freely 
. toget in at the narrow Pores of Glaſs, there will be no cauſe 
to deny interſpers'd Vacuities in the upper part'of the Tube. 
For the Corpuſcles of Light that permeate that ſpace may be 
ſo numerous, as to: leave no ſenſible part of it un-inlightned 3 
and yet may have ſo'many littleempty Intervals betwixt them, 
that, if all that is corporeal in the ſpace we ſpeak of were uni- 
ted into one lump, it would not perhaps ane warm fill the 
one half (not to ſay the tenth, or even the hundredth part) of 
the whole ſpace: According to what we have noted in the 17. 
Experiment, that a Room my appear. full of the ſmoke of a 
Perfume, though if all the Corpuſcles that compoſe that ſmoke 
were re-united, they would again make up but a ſmall Paſtil. 
To which purpoſe I remember I have taken Camphire, of which 
a little will fill a Room with its odour, and having in well- 
clos'd diſtillatory Glaſſes caught the Fumes driven over by heat, 
I thereby reduc'd them to re-conjoyn into true Camphire, whoſe 
bulk is very inconfiderable in compariſon of the ſpace it fills 
as to ſenſe, when the odorous Corpuſcles are ſcattered through 
the free Air. 

To which I might adde, that the Torrice/iar Experiment 
being made in a Park night, or in a Room perfeitly darkn'd; 
if it ſucceed (as thereislittle cauſe to ſaſpeR it will'not) it may 
well be doubted whether our Authors Argument willthere take 
place. For if he endeavour to prove thatthe place in queſtion 
was full in the dark, becauſe upon theletting in of the Day, or 
the bringing in of a Candle, the light appears within itz the 
. Vacuiſtsmay reply une hop Ar their Hypotheſss, That that light 

is anew one, flowing fromthe lucid body that dartsits corporeal 
beatns quite through the GlaG and Space we diſpute about, which 
for want of ſuch Corpuſcles were not juſt before viſible. 

And ſappoſing light not to be madeby a trajeQtion of Atoms 
through Diaphanaus bodies, but a'propagation of the impulſe 
bf lJacid bodies-through (them 3 yet/it will not therice neceſla- 
rily follow, that thedeſerred part of the Tube muſt be fall?* As 

wm our 27. Experiment (though' many: of thoſe groſs Aerial 
, 819959 "+5 Hh 3 Particles» 
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Particles that appear'd nece to convey a languid found 
weredrawn out .« pot LE the firſt and ſecond ExſuQion; 
yet there remain'd ſo many of the like Corpuſcles, that thoſe 
that were wanting were not mifs'd by the ſenife, though after. 
wards, when a far greater number was drawn out, .they were) 
ſochere may be matter enough remaining to tranſmit the im- 
pulſe of light ; though betwixttheParticles of that matter there 
ſhould be ſtore of vacuities intercepted. Whereas our Author 
pretends to prove, not onely that is NO coacervate Yacuity 
1n the ſpace ſo. often mention'd, but abſolutely that there is wore, 
For 'tis in this laſt ſenſe, as well as the other, that the Schook 
and our Author, -who defends their Opinion, deny a :cuwne. 

But notwithſtanding what we have now diſcoursd, as inour 
17. Experiment we declind determining whether chete bea 
Vacunm' or no; fo now what we have faid to the Examiners 
Argument, has not been to declare our whote ſenſe of the Con. 
troverſie, but onely to ſhew, that though his Z7ypotheſsr fi 
poſes there is no Vecuwm,. yet his Arguments do not fulficiently 
proveit: which may help to ſhew his Dodrine to be-precart- 
ous; for otherwiſe the Carteſcars, though Pleniſts, may plan- 
fibly enough (whether truly or no I now difpute not) decline 
the of admitting a Vacuum in the deſerted fpace of the 
Tube, by ſuppoſing iefilld with their ſecond and firſt Element, 
whoſe Particles they imagine to be minute enough freely to 
painand outt h the Pores of Glaſs. But'then they muſt 
allow the e of the outward Air to be the cauſe of the 
ſuſpenſion of the Quickſilver : for though the wateria celeſtis 
may readily fill che ſpaces the Mercury deſerts; yet that within 
the. Tube cannot hinder { /ponderous a liquor from 
as low as thereſtagnant Merepry ; ſince all the parwof the T 
as well the lowermoſt as the GI being pervious tothat 
ſabtile matter, it may with like facility ſucceed in whatever 
part of the Tube ſhall be-forſaken by the Quickſilver. 

The Examiners ſecond: Argament,in the ſame: place is, That 
fince the Merouridl Cylinder ig not fuſtain'd 1by the outward 
_ Air; muſt neceſlarily be; that. if be kept fuſpi INES 
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internal ſtring, But ſince for the proof of this heis content to 
refer us to the third Chapterz our having already examin'd 
| that, allows us to proceed to his third Argument, which is, 
That the Mercurial Cylinder, reſting in its wonted ſtation, does 
not gravitate: as may appear by appiyingthe Finger to the im- 
ps 9 lower Orifice of the Tube. Whence he infers, that 
it malt of neceſſity be ſuſpended from within the Tube. And 
indeed if you dexterouſly apply your Finger to the open end 
of the Tube, when you have almoſt, but not quite, lifted it 
out of the reſtagnant Mercury, (which circumſtance maſt not 
- be , though our Author have omitted it) that ſo you 
may” ſhut up no more Quickfilver than the Mercxrial Cylinder 
is wont to conliſt of, you will find the Experiment to ſucceed 
well — (Which makes me ſomewhat wonder to find it 
affirm'd, that the learned Mzzgnan denies it) not but that you 
will feel upon your Midge 6 grotaniey or prefſure of the 
Glaſf-Tube, the contained Mercxry as of one body ; but 
that you will not feel any ſenfible re of the Mercury a- 
part; as if it endeavoured to thruſt away your Finger from the 

0) 


. But the reaſon of this is not hard to give in our Zy- 
potheſis ;, for according to that, the Mercurial © linder and the 
Air counterpoiling one another, the Finger ſuſtains not any 
ſenſibly-differing preſfure from the ambient Air that preſſes a- 

inſt the Nail and fides of it, and from the included Quick- 

tver that preſſes againſt the Pulp. But if the Mercxrial Cy- 
linder ſhould exceed the uſual length, then the Finger would 
feel ſome preſſare from that farpluſage of Quickfilver, which 
the Air does not affiſt the Finger to fuſtain. - So that this plea- 
fant Phenomenon may be as well folv'd in our Hypotheſss, as in 
the Examiners: in which if we had time to clear an Obje&ion, 
which we fore-ſce might be made, but might be anſwer'd too, 
we would demand why, when the Merexry included in the 
Tube is but of a due altitude, it ſhould run out upon the re- 
moval of the Finger that ſtops it beneath, in cafe it be ſuſtain'd 
onely by the interna} Fxnicvies, and do, according to his 
Dodrine; when the Funiculvs faftains it, emulate a folid —_— 
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if the preſſure of the external- Air has -not (as our Author 
teaches it not to have) any thing to-do/in this matter. 

And-if ſome inquiſitive perſon ſhall here objet, That cer. 
tainly. the Finger muſt feel much pain. by being ſqueer'd be. 
twixt two ſuch preſſures, as that of a;Pillar of-thirty Inches of 
Quickſilyer on the one fide, and ari equivalent preſſure from 
the Atmoſpherical Pillar on. the other, it may readily bee. 
preſented, that in fluid bodies '({uch as are thoſe concern'd in 
our Difficulty) a ſolid body has no ſuch ſenſe of preſſure from 
the ambient bodies as (unleſs Experience had otherwiſe in- 
ſtructed us) we ſhould perhaps imagine. For, not to mention 
that. having. inquired of a famons' Diver, whether ; he found 
himſelf ſentibly compreſſed by the Water at the. bottom of the 
Sea; he agreed withthe generality of Divers in th&Negative: 
I aminform'd that the learned Maigray did purpoſely iT that 
his hand being thruſt three or four Palmesdeep intoQuickſilyer, 
bis fingers were notſenſible,; either of any weight from the ins 
cumbent, or .of any preſſure from the ambient,” Quickſilver, 
Thereaſon of which (whether that Inquilive men bary given 
it or no) is not neceſſary in our preſent Controverſie to be 
lookt after.  . | 03 | 

To theſe three Arguments the Examiner addes not a fourth, 
unleſs he deſign to preſent it usinthis concluding paſſage: Hyc 

Fe etiam faciunt inſignes librationes quibus argentum ſubita 

be 25* deſcendens agitatur : Idem enim hic fit quod in aliis Pen- 
dulis &-4b alto demilſar fieri ſolet. But of this Phenomenon allo 
tis (calle to-give. am-account in our Hypotheſis by two ſeveral 
wayesz whereof the Firſt (which is proper chiefly when the 

Experiment is made in a cloſe place, as our Receiver) is, That 
the Quickſilver by its fuddendefent acquires an impetws ſuper- 
added to the preſſure it has upon the ſcore of its wonted gra- 
vity; whereby it fora while falls below its ſtation, and thereby 

compreſſes the Air that leans upon the reſtagnant Meycary, 

Which Air by its own Spring again forcibly dilating it ſelf to- 

recover its former extenſion, and (as is uſual in Springs) haſtily 

flying open, - expands it ſelf beyond it, and thereby impells 3P 


(ad; 
the Quickſilver ſomewhat a wonted ſtation, in its fall 
from againacquires lomewhat-(xhough not ſomuch as 
before) of !»petz- or power, to force the Corpultles of the Air 
to a Sub-ingreſſion; and this reci _ rocation of preſfure betwixt 
the Quickfi ver andthe outward Spent! by degrees, 
hp wholly ceaſe, when the Mercury has Mit char fu 

which rnceptind by ies elkng ft from: parts: "gf. 
_— higher than its due ſtation; But this fr ſ# way'of Ex- 
plicating theſe Vibrarions'is''not 


1a the free:Ain : For; 
#Fwe conſider the ambient Air. aa weight, and remem- 


ber-what we have newly ſaid of the-diapetmracquir'd by deſtents 


| ppens ina Balance, when one of the equiponde 
rant -Scales chancing to be deprefs'd,| they do not till after, 


many Vibrations ſettle ## equilibrio. 1: / | 
'And on this occafion'l ſhall adde-this'Experiment: Ltooka 


Glaſs Pipe, whoſe two very unequal in length) were par- 
- allel pe yr nr tbe ra pjrrog.ry Frey ok 
that ed themz (ſuch a Nha Syphomi is deſcrib'd in our 36. Ex- 
—— | rofing rh _ vity of Mercury and 
). into i orb legs th _ hePipebelngtnchn 

nthe ind 

dh. = -arcger copcars er was fallen into one of the 


= x top the Miſe of the Weaver wal Finger, and e- 
in the Pipe, though the Quickſfilver-were forc'd to 
Is ittle in that i x-4 yeb by reaſon my Finger kept 
A dents ne lega that een _ ny rr 
10 that m ergs\ y: 
ras my Finger I to: the ingluded:and ſome- 
what compreſt Air, the preponderant Quickhilyer-in the other 
leg would with the Mercury i inthisunſtopt leg, : wake divers un- 
dulations' before that liquor; did:in bojh legs came;to reſtin 4n 
equilibrium.” 'Of whichthe:Reaſon may beeafily deduced from 
what has been newly deliver'd;: ne. 4 in this-caaſe there is ng 
pretence to be made of a Furjcaulns of violentlydiſtended Air tq 
llc? the Vibrationsof the —_— m_w 
P. 
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AE ere edn a Meg Oylinder 
29%. "aig; and will fabfide.no longer than til--it- R__ 
to equiponderate, a OS pr In of that. bei 
former fon die fy —mmr yak: —_ 

s, ment uc'd to is; is” 
cannot bur feem / that, whateyet'the liquor, bey-there 
ſhould be Juſt aaarer dec. p or ſtrength to extendthem i into 
a Funiculw: x oheicuony for inſtance, 


tho? Ga his/- 0% ek upon: 
ET ſogreat a Afercpce-herw in he dipolitic a 
\confiſtetces; 2s fluid: 


atd-intos Faniculer,” that he will not allow any os 
err to produce one; ivulfion of tle Marbles, 
in caſe the coma@ of their Surfaces were ſocxquiſite as quite 
ro exchude all Air; ho votre in the lame mar nr his Ratiocination 
tier by yes Supra gry Experience however.docs) that 
with &xraordivary. difficulty, _ 
ar ops go ane according to him the ſuperficial | 
_ bedj 'imtos Fanireler, that prevents 4 "2:0 op 
But now = Hypotheſis of bil  Adverlaries is not at all in- 
- a 


(27) 
cumbred with this difficulty, For the weight of the outward 
Air being that which keeps liquors aed in Tubes ſealed 
a3t theotopz it matters not of what nature or texture the @- 
ſpended liquor is, provided its weight be the ſame with that of 
a Mercurial Cylinder equiponderant- to the Aerial one : As 
if there be a pound of Lead in one Scale, it will not deſtroy 
the equilibrizm, whetbes what be put in the other be Gold, 
OI or Wooll, or Feathers, provided its weight be 
juſt a pound. 

: In the next place we may take notice, That the account our 
Examiner gives us of his Fxricu/zs in the tenth Chapter, 
(where he takes upon him to Explicate it) is much more ſtrange 
,\ and not made out by any ſuch parallel ope- 
rations of Nature, as his Adverfaries will not (and may not 
well do it) diſpute the truth of. Whereas the weight and 
Spring of the Air may be inferr'd from ſuch u ion'd Ex- 
iments as are nor concern'd in our Controverfie. 
For thegravity of the Air may be manifeſted by a pair of Scales, 
and the Spring of' it diſcloſes it ſelf ſaglearly in wind-guns and 
other Inſtruments, that our Adverſary (as we have already 
had occafionto inculcate,) does not deny it. But to conſider 
bis explication of his Fanioriaws, be would have us note two 
things: \Furſt, Argentanm dum replet totum tubunr, non , 
were tangere ejus ſumwitatens (wt primo aſjedy videtur ) * 3 
ſed eidew 0. adberere. Patet hoc £ res are ex 
perimento illo in primo argumento capitss tertii #tring; aper- 
#0. But what be be anſwer'd tothis proofmay be calily ga- 
thered from what we have replyed to-that Argument. And 
rr III TW BAER wy ara 
Finger is 'to the fubjacent , not to 5 y, 
Tha Licet ied tab) erificiuw oles, alitve wateril ad- dS os 
heſionem impediente, inungatur, non minus tamen fir- ho 
witer adherobit. digitus quane priitsz, an Anſwer may be drawn 
from the fame place:» nor will bisreaſoning much 4a- 
tisfie thoſe whoiconfider bodies by: trufian may: cally 6- 
nough'be madeftiek together; as much as inour caſe the Tube 


Ii 2 and 
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i: Cd$) | 
and Finger do, notwithſtanding one of them isanoynted with 
Oyle, and. that this'adhefion of the Finger tothe Tube is to 
be met with in caſes wherethe Surface of the included Quick. 
filver is not contiguous to the Finger, but many Inches below. 
As fori what he-addes concerning the reaſon why Water and 
Quickſibver aſcend by ſafion, we have already taught what is 
to be anſwered to it, by aſcribing that aſcenfion'to the preſſure 
 eftheexternal Air: without any need of having recourſe toa Fu. 
»iculusz or imaginingwith him inthis place, That becauſe nothin 
befides the Wateror Quickſilver can inſuch caſesſucceed the Air, 
(which yetis not eafieto be prov'd in reference toa thin Fthe- 
| real ſubſtance) therefore, Partes ipſus atris (to uſe 
Fag, 4% his expreſſion ſie tubo incluſs (que alias tam. facile 
ſeparamur,) nunc tam fortiter ſibi invicens agglutinentur, ut v4- 
ſſumans (uti videmns) conficiunt catenam,” qua non'(olum- 4 
qua, ſed ponderoſumillud argentum 78 in altum trahatur. Which 
way of wreathing a littlerarefied Air into fo ſtrong a rope, how 
probable it is,” I will for a while leave the Reader to radge. and 
advance to our Author's ſecond Notandum, which he thus pro» 


poles : 

RarefaFionem ſive extenſionem corporis ad occupant 
Fa: 4%: 47  Juns ws rats wat ma ſolo calore, ſed etiam dif- 
| tenſione ſen vi divulſſol :: ſieut + comra condenſatio non ſolo fri- 
gore perficitur,” ſedet wpr. , uti innumera paſſin docent 
exempla. - And 'tis true and obvions, that the condenſation of 
bodies, taking that word in a _— may be made as well 
by compreſſhonas cold, But I with he had more clearly expreft 
what he means /in' this'/place by that RarefaGion, which he 
ſayes is to-be made*by diſtenſion, or a vis divalſve, whereof 
he tells us there are innumerable inſtances. For, as far as may 
be gathered fromthe three Examples he fubjoyns, 'ris onely the 
Air that is capable of being ſo extended as his Z/ypotheſps re- 
quires Quickfilver and eyen Stones muſt be, .. And I know not . 


%. 


howitwillbe-proved, thatever Air: thus extended fo 
fagy avinrhe Experiment,” tda 
ewothouland times as big. as that! itiflfd - 
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(29) 
ſame Air-in this and his two foregoing'Inſtances does adequa- 
tely fill more ſpace at one time than another, he proves but by 
the.ruſhing in of water into the evacuated GlaG, and filling it 
within a little quite full, which he fayes, is done by the dif- 
tended Air that contraQting it ſelf draws up the water with it. 
Which. Explication how much lefs likely it is, than that the 
water is in ſuch caſes impell'd up by the preſſure of the At- 
moſphere, we ſhall anon (when we come to diſcuſs his way of 
RarefaQtion and condenſation) have occaſion to examine. In 
the mean time let us conſider with him the Explication which, 
after having promis'd the two above recited Obſervations, he 
gives us of his Funiculus; Cum per primum Notandun 
argentumita adhereat tubi vertici, & per ſecundum, ra- 
refaFio fiat per meram corporis diſtenſionem, ita rem ſe habere, ut 
argenturm deſcendens 2 vertice tubi affixam eirelinquat ſuperficien 
ſnam extimam ſive ſupremanm, eamgz eonſq; ſuo pondere extendat 
extenuetque, donec facilins ſit aliam ſuperficiem ſumiliter relinquere 
quam priorem illam ulterins extendere: Secundam igitur relin- 
quit, eamgz eodem modo deſcendendo extendit, donec facilins ſit 
tertiam adbuc ſeparari quam illam ſecundam extendere ulterins : 
&+ ſic deinceps, donec tandem vires amplins non habeat ſuperficies 
fc ſeparandi && extendendi; nempe donec perveniat «d altitudinem 
digtorum duntaxat 29x. ubi quieſcit, 'ut capite primo dicium of 
Thus far our Examiners Explication: By which 'tis eafie to dif- 
cern, thathe is fain toaſlign his Funicu/xs a way of being pro- 
duc'd ſtrange and unparallel'd enough. For, not to repeat 
our Ankmecrerſion upon the fitſt.of the two Noteandum's, on 
which the Explication is: grounded, I mult demand. by what - 
force, upon the bare ſeparation of the Quickſilver and the top 
of the Tube, the new body he mentions comes to be produc'ds 
or at leaſt how it appears that the Mercxry-leaves any ſuch thing 
as he ſpeaks of behind it. For the ſenſe perceives no ſuch mat- 
ter.at the top of the-Tube, nor is it neceſlary to explicate the - 
A aa Sanalitien It may alſobe marvelV'd 
at, that.the bare weight of. the. deſcending Mercury ſhould be 
able ta. extend a-Surtace into a Body... And. belades,: it ſeems . 
cd pre-- 
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precariouſly affirm'd, that there is fach a ſucceſſive leaving be. 
hind of one Surface after another as is here imagin'd : Nor does 
it atall appear how, though ſome of the Quickbiver were turn'd 
into a thin fubtile ſabſtance, that ſubſtance comes to be 
contriv'd into a Furicnbxs of fo ſtrange a nature, that fearce 
any weight (for ought appears n_ Dodrine)-can be ableto 
break it; that contrary to all other {trifigsit may be ſtretched with. 
. outbeing made more lender; andthat it has other veryoddepro- 
perties, ſome of which we ſhall anon have occaſion to mention, 
As for what our Author ſubjoyns in theſe words, Eodem itag; 
R  fere modo ſepareri videntur be ſuperficies ab argento 

"5 424+ deſcendente, & in teruiſſinnm quendan finiculum 
per deſcendexns pondwoextendi, quo per caloremin accenſa candela 
Separantur hujuſmodi ſuperficies 2 ſabje@a cera ant ſevo, &in ſub- 

tili/umane flamman extenuartur. bi notatu dignum, quemad. 
modum flemma illapluſquam millies ſine dubio majus ſpatinm occu. 
pat, quam ates ocoupaenerat pars il/a cere ex qua conficitnrs ith 
prorſu & bit exiſtimandum Funicilum ilum pluſquzm millier 
majmns ſpatinms occapare quam price occupaverat illa argents parti- 
cula ex _ exortws : Otz etiam ſine dubio contingit, 

talks partitnla's ſubjeFo igne in vaporem convertitur. Thou; 
:hetheonity Exam by ho 


do 
| ple whereby eros or Wks 
generation of his Frmiculw, yet\(Iprefuame) he ſcarce expetts 
we fhonld think it an appofite one, For beſides that there here 
mtervenes/a conſpicuous and powerful Agent, namely, an ac- 
ral Fire an Gn the parts of the Candle; and be- 
fidesrhatrheres amanifeſt waſting ofthe Wax or Tallow turn'd 
Into flame; belides theſe things, I ſay, we muſt not admit 
that the Fuel when'turn'd into a flame does really fill (1fay, 
not, with our Author) more than a thouſand times, but fo 
mach as twice more of genuine ſpace than the Wax 'twas made 
of. For it may be faid that the flame js Intle or nothiog elic 
than an te of thok Corpuſdes ny 
the upper cies of the Candle, and by the violent he 


brought fromtying 4s it were upon aflat to beat Move ao 
| cr 


(21) 
ther, and make up.about the Wiek ſuch'a figure as is uſual in the 
flame of Candles burning in the free Air. Nor will it nece{ 
farily follow, that the ſpace which the flame ſeems to take up 
ſhould contain neither Air nor Ether, nor any thing elſe, fave 
the parts of that flame, becauſe the eye cannot diſcern any o- 
ther body there: For even the ſmoke aſcending from the fro 
of anewly-extinguiſh'd Candle appears a dark pillar, which to 
the eye at ſome diſtance feems to confift of ſmoke; when as 
yet there are ſo many Aerial and other invifible Corpuſcles 
mingled with it, as if all thoſe parts of ſmoke that make a great 
ſhow inthe Air were colleted and contiguous, they would not 
perhaps amount to the bigneſsof a Pins head, as may appear by 
the great quantity of ſtreams that in Chymical Vefick are wont 
to gotothe making up of one drop of Spirit. And therefore it 
does not ill fall our for our turn, that the Examiner, to inforce 
his former Example, alledges the turning of a particle of Quick- 
filver into vapour, by putting fire under it: for if ſuch be the 
RarcfaQtion of Mercury, 'tis not at all like tomake fuch a Fxn;- 
culus as he talks of, fince thoſe Mercurial Fumesappear bydivers 
Experiments to be Mercurydivided and thrown abroad into mi- 
nute parts, whereby though the body obtain moreofSurface than 
ithad before, yetit really fills nomoreof true andgenuine fpace; 
figce if all the particular: little-fpaces fill'd by fcatter'd 
Corpuſcles werereduc'd into one, (asthe Corpuiclesthemſetves 
okten are in Chymical Operations) they would amount but to 
one total ſpace, equal tothat of the whole. Mercary betore ra- 


refaQtion. But thefe Objettions againſt Perak: SHO Are not 
all that I have to ſay againſt our Adverfaries F a»icatys it (elf. 
For farther demand how the Fxoricu/xs comes by ſuch hooks 
or graple-irons, or parts of the like ſhape, to-take faft hold of 
all contiguous bodies, and even the ſmootheſt, ſach as Glab, 
and the calm farface.of Quickſilver, Water) Oyle, and other 
fluids: And how theſe flender andinvitiblehoouks cannoronely 
of cars.or 
ey ace able 


m-the nſefd bodice A AINOIeR 
loops to take hold on, but hold fo ſtrongly chat t 
not alone to lift up a tall Cylinder ad hm" 

- ta 
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tal of - Quick-filver ; -but 'to. draw: inwards . the. {ides . of 

Glaſſes-ſo forcibly, as to break them | all: to! pieces, 
And - 'tis alſo ſomewhat : ſtrange, - that "Water." and-:other 
fluid bodies (whoſe parts 'are wont 'to, be {0 _ ſepar- 
cond, when- the pag ©: layes hol -0a:the 
U cial-Corpuſcl reſent] y em the nature ot confi; 
rent bodies, and IGG up like Maſles each of 'thens: of 
even in” the exhauſted Receives they 


ſubſtance ſhould require ſo ſtrong a ſpring inward as the'Ex- 
aminer all along his books aſcnbes to it. - will itiferve his 
turn to require of us in exchange an Explication of the Ain 
ſpring outward, fince he acknowledges, as well as we;: thatit 
has ſuch a ſpring.: | I know, that by calling this. extenuated 
ſubſtance a Faxicxlxs,. he ſeems plainly to intimate. that it has 


. its ſpring inward, upon the ſameaccount that Lute«ſtrings and 
Ropes forcibly ſtretch'd bave theirs... But there 1s no ſinall dif. 

arity - betwixt them: for whereas in ſtrings there-is_ requir'd 
either wreathing,-. or ſome, IX and ;artificial of 


the component parts; a r of- 'Air;(were:it granted 
does wwe er Lenky infer-an' contrivance:of parfs as is _ 
quiſite to-make badies Elaſtical. And if the Carteffar Notion 
af the mud nh ER admitted, [then our extenuated 
fubſtance havi s to-be pervaded by:'the materds fab- 
tilis: (to which belde:ous/Awtbot allo mikes Glaſs impervi- 
as), Will be: deſtitute.\ of. Sptinginefs.' : [/howevetr, : fince 
Lute-ſtriogs, Ropes, &c. muſt, when they ſhrink. ihwazds; 
either fill up' ox leſſen their'Pores, and increaſe in thickneſs as 
they>diminiſh/in2 lengths our Examiners .Faricu/us mult differ 
very IR 40g ron nd Poresto receivethe ſhrink: 
ing-parts, and '164ek avrto length, without increafing 
ies hickneſs carr it well be | ed that this ſelf wan, | 
traftion is done 0b :fugart vachi, fince though it fhould not be 
| made 
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made; aVacunmwonld not erifue. And if it be faid that it is made 
that the pretertiaturally ſtretch'd Body might reſtore it ſelf to 
its natural dimenfions: I:anſwer, That I am not very forward 
to allow _—_ ends to Bodies inanimate, and conſequent- 
ly. devoid of -knowledge;z and therefore ſhould gladly ſee 
ſome unqueſtionable Examples produc'd of. Operations of that 
nature»: And however torme, / who: in. Phyfical enquiries of 
this nature laak forefficient rather than final caules, 'tis not eafie 
to-conceive -how Air by being expanded (in which caſe its force 
(like that of "other rarefi'd Bodies) 4cems-principally to tend 
ontwards, as; we {ce in. fired Gurpowder, :jn- /Eolipiler, in 
grw's Weither-glafles,'&c-):fhould,acquize To prodigious a 
e: of moving contiguous Bodies inwards. - Nor does, it to 
the ſeem very probable, that, when for inſtance part of a po- 
JIiſb'd Marble 15-extended into a Frnicales, that Faniculus does 
ſo ſtrongly aſpire to turn-into Marble again. . 1 might bkewiſe 
wiſh our Author had more clearly explicated, how it comes to 
pals: (which be all along 'takes for granted) that the. acceſs 
of the outward Air does fo much and ſo fuddenly relax the ten- 
fion of his Faniculusz ſince that being (according to him) a real 
and Poreleſs body, tis not fo obvious how the preſence of ano- 
ther-canſocafily and to ſo ſtrange adegree make itſhrink, But I 
will rather obferve,.that 'tis very unlikely that the ſpace which 
our Adverſary would have repleniſh'd with his Fanicu/ar ftb- 
' ſtance, ſhonld befullof little highly-ſtretche ſtrings, that lay faſt 
hold of the ſurfaces of all contiguous Bodies, and always vio- 
lently:endeavour to-pull them inwards. For we have related in 
our-26-Experiment, that a Pendulxxr being ſet a moving in our 
exhauſted: Receiver, did-{wingto and fro as freely; and withthe 
ſtring ſtretch'd as ſtreight, as tor ought we (could-perceive-' it 
would have done in the common Air. Nay, the Balance of a 
Watch did there move freely and nimbly to and froz which 'ris 
hard to conceive thoſe Bodies could do, if; they were to break 
through a medium conliſting of innumerable. exceedingly-ſtret- 
ched (rings. On which occafion we-might add, that *tis ſome- 
what ſtrange that theſe ſtrings, mon « broken by the paſſage 
| of 


of theſe bodies through then, could ſo readily/have their 
r6-united, gre r. mhru Sreear yd as nh 
And we thight alſo'take notice ofthis as another ſtrange pe- 
culiarjty in our Authot's Fanicivs, That in-this caſo theirwo 
divided parts of each gy ink __ broken -do not,' like 
thoſe of other broken | A 
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Ur this isnot all chat renders the Examiner's Hypotbeſis ins 
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>'/For, beſides thoſe already mentioned ars| 
pon whoſe ſcore it is very nt ougry to | "It neeef 
fappoſes ſiich'a Rar ion; as-is, 4 


i ring perſons, 


"'Forthe be the berter diſcernment of the force of thi jection 
beige My premiſe,” Thar'a Body: is | faid*foibe 
A ated; | (for Tieaks the wind in'a larger ſenſe-rhbn, 
Fknow; ' be dune: ap for's reafbiv that will quickly-ap: 
pear) when it cates:dimenfions than the ſame Bo- 


'tO' me, 4as-well as to many *other conſider 


dy HL” Lad before and: oo -condetss'd;: when it is reducd into 
tel dimenſions; thats into lefler than'it contain'd/be- 
fore: (as mary of Spungrbeing  dipp'd in water ſwells 
to a far greater balk, and then ' ſtrongly ſqueez'd and 


held comprelſled, ie not only reduced faxoleroom than i hd 
re 
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before it war ſqueerad, butrinto leſs than it had even before 
j6'was mented.) And { muſt further ptemiſe, That Rarefaction 
(asalſo Condenſation) being amongſt the moſt obvious Phe- 
zomina of Nature, there are three (and for ought we know 
but three) ways of explicating it: For, either we muſt fay 
with the Atomiſts and Vacuiſts, that the Corpuſcles whereof 
the-rarefied Body confiſts do fo depart from each other, that 
no:other ſubſtance comes in between them to fill up the de- 
ferted ſpaces that came to be left betwixt the incontiguous 
Corpuſclesz or elſe we muſt ſay with divers of the ancient 
Philofophers, and many of the Moderns, eſpecially the Car- 
tefs4ns, that theſe new Intervals produced betwixt the Parti- 
cles of the rarefied Body are but dilated + Pores, repleniſhed, 
in like manner as thoſe of the tumid Spunge are by the imbi. 
bed water, by ſome ſubtile Zrhereal ſubſtance, that infina» 
ates it ſelf. berwixt the disjoyned Particles: Or, laſtly, we 
muſt imagine with Ariſtoz/e and moſt af his followers, that 
the ſelf- lame Body does not only obtain-a greater ſpace in Ra- 
. refaQtion, and a lefler in Condenſation, but adequately and 
exatly fi it, and fo when rarefied acquires larger dimenfions 
without either leaving any vacuities betwixt .1ts component 
pwn or admitting between them any:new. or extrane» 
ous ſubſtance whatſoever. | | p3 {v1 

Now 'tisto this laſt (and, as fome call it, rigorous ) way of Ra- 
refaction that our Adverſary has recourſe in his ZZypotheſss - 
Though this, 1 confeſs, appear to me ſo difficult to be concei- 
ved, that I make a doubt whether any Phenomenon can be 
explained by it ; fince to explain a thing is to deduce it from 
ſomething or other in Nature more known than it felf. 

He that would meet with full Diſcuſſions of this Ariftotelear 
RarefaQtion, may reſort to the learned writings of Gafſendss, 
Carteſins and Maignan, who have accuſed it of divers great ab- 
fardities: Butfor-my part, 1 ſhall at preſent content my felt-to 
make uſe ts parpoſe of 'rwo.or three paſlages that, I meet 
with {(thouglhnot't: ):i1/our Author himſelf. | 
"'Let us then ſuppoſe, that-in-che Magdebnrg Experiment w 
| | 2 0 


(36). ; 
fo-often (though 1 think cauſleſly enough) urgesto prove his 
Hypotheſis z let us (I ſay)'for eafier ines ors. fake | 

._ that the undilated Air, which (as he tells us) 

P28 42 about half an inchof ſpace, conſiſted of a hundred Cor. 
puſcles, or (if that name be in this caſe diſliked) a hundred 
parts; (for it matters not what number wepitch upon) and 'twill 
not be denied, but thatasthe whole parcel of Air, or the Aggre- 
ate of this hundred Corpuſcles, is adequate to the whole ſpace 
it fills, ſo each of the hundred parts, that make it up, is likewiſe 
adequately commenſurate to its peculiar ſpace, which we here 
ſuppoſe tobea hundredth part of the whole ſpace. This pg 
; ſed, our Author having eMewhere this paſlage, Corpore 
29. occupante locum verbi gratia duplo majorem, neceſſe eſt ut 
quelibet ejus pars locum quoq; duplo majorem occupet 5 prompts 
us to ſubjoyn, that in the whole capacity of the Globe (which 
according to him was two thouſand times as great as the room 
pang by the unexpanded Air) there muſt likewiſe be two 
undred thouſand partsof ſpace commenſurate each of them to 
oneof the fore-mentioned hundredth parts of Air 3 and conſe- 
quently, when he affirmsthat that half Inch of Air poſleflcd the 
whole cavity of the Globe, if we will not admit (as he does not) 
either Vacuities'or ſome intervening ſubtile ſubſtance in the 
Interval of the Aerial parts, he muſt give us leave to conclude, 
that each part of - Air does adequately fill two thouſand parts 
of ſpace. Now that this ſhould be reſolutely taught to be not 
only watwrrally poſſible, ( for we diſpute not here of what the 
Divine Omnipotence car do) but tobe really and regularly 
done in"this Megdeburg Experiment, will queſtionleſs appear 
very abſurd to the Cartefians and thoſe other Philoſophers, who 
take Extenſion to be but notionally different from Body, and 
conſequently impoſlible to be acquir'd or loſt without the ad- 
dition or detraRtion-of Matter z and will, I doubt not, appear 
firenge' to thoſe other Readers, whorconfiderthow generally 
Naturaliſts have looked upon xtenfioh as qleparable, and. as 


(37) | 
portion of Ait may ſÞ eaſily-be brought exaRly tofiltup a ſpace 
two thouſand times. as big as that which-it did bt El before 
without the addition of 'any;new ſubſtance; I ſee not (1 ſay) 
why the matter contained in every of theſetwo thouſand parts 
of ſpace may not be further brought to fill two thouſand more, 
and ſo onwards, ſince each of theſe newly-repleniſhed ſpaces 

is preſumed to be-exaQtly filled with Body, and no Space, nor 

conſequently that which the unrarefied Air repleniſhed, can be 

more than __ full. And fince, according to our Ad- 

verſary, not only fluid Bodies, as Air and Quickſilver, but even 

ſolid and hard ones, as Marble, are capable of ſuch a Diſtenſion 

as we ſpeak of, why may not the World be made I know not 

how many thouſand times bigger than it is, without either ad- 

mitting any thing of Vacuity betwixt its parts, or being increa- 

ſed with the addition of one Atome of new matter ? Which 

to me is ſo difficult to conceive, that I have ſometimes doubted, 

whether in caſe it could be proved, that in the exhauſted 

Globe we ſpeak of there were no Vacuitics within, nor any 

| ſubtile matter permitted to enter from without, it were not 

more intelligible to ſuppoſe that God had created a new mat- 

ter to joyn with the Air in filling up the Cavity, than that 

the ſclf-ſame Air ſhould adequately fill ewo thouſand ſpaces, 
whereof one was exatly commenſurate to it even when it was 
uncompreſled. For divers eminent Naturaliſts, both ancient 
and modern, believing upon a Phyſical account the Souls of 
men to be created and infuſed, will admit it as intelligible that 
God does frequently create ſubſtances on certain emergent occa- 

fions, But I know that many of them will not likewiſe think 
3t conceivable, that without his immediate interpolition an ac- 
ceſſion of new, real Dimenſions ſhould be had without either 
vacuities or acceſſion of matter, 

- And indeed when I conſidered theſe difficulties and others, 
that attend the RarefaQtion our Examiner throughout his whole 
' Book. ſuppaſes, 'and when 1 found thatever and anon he remits 

us.to, what he teaches concerning RarefaQtion 31 could not but 
with ſome greedineſs reſort tothe _—_—_ he addrefled me to. 
k 3 Bur & fs 
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But when I had perufed them, I-found the Difficulties remaineg 
fach(till, andthat *ewas very hard even for a witty man to make! 
more of a ſubje&than the riature of it Yoes bear; Which 1 ay, 
that by ng my ſelf unſatisfied with what he writes, I may 
not be thought to find fault with-a'man for not doing what per. 
haps is not to be done, and for nothiakingfuch abſtrufe Notions 
Plain, as are ſcarcely (if at all Y(omuch asimteVigible. And in- 
deed as he has handled this ſubje&modeſtly eriough, {6 in ſome 
places his Expreſſions are to me ſomewhat dark ; which 1 men- 
tion, not to impute it as a Crime in him, that he wrote in 4 
difident and doubtfull ſtrain of ſo difficult a matter, but 
co excuſe my ſelf if I have not alwiys gueffed aright at his 
meaning. k 139 [04 IT Wy] 
- Thethings he alledges in favour of the RarefaQion he would 
perſuade aretwo: The one, That the Phenomena of Rarefaftion 
cannot be explicated either by Vacuities or the ſubingreſſion of 
an ZXthereal ſubſtance; and the other, That there are two ways 
of explicating the rigorous RarefaQion he contends for. 

His Obje&ions againſt the ' Epitwrezr and Carteſian ways of 
making out RarefaQion are ſome of them more plauſible than 
moſt of thoſe that are whnt to be urged againſt them ;' yer not 
ſuch as are not capable enough of Anſwers. But whilſt. ſome 
of the paffapes appeared eaſte to be replyed to by the Favou- 
rers of the Hypotheſis they oppoſe, before I had fully examined 
the reſt, chancing to mention theſe Chapters to an ingenious 
Man, hereafter to be further mentioned inthis Treatiſe; he told 
me he had fo far confidered them more than the reſt of the 
book, that he had thought upon ſome Zypotheſes, whereby the 
Pheromenaof Rarefation might be made out either according 
to the Vacuiſts, or according to the Carteſtars, adding, that'he 
had alſoexamined the Inſtance our Adverſary pretends to be af- 
- forded him of his Rarefation by what happens in the Rota Ari 
fotelica. * re being fifficeritly diferefed by Avocarions 
of: ſeveral ſorts, 21d being / Willing ts reſerve the Dethrartorof 
my own thoughts corfcerbhg the tant of Ratbfation and 
Oondenfation for ardthef Fretif / hall refer the Reader to- 


the 


- 
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the ingenions Conjeftures abburthit Subjedt, which the Writer? 
of -thern intends-to; annex tb the prefers Diſcourſ? 4,:and; ovity 
add-in general, That whereas the Ezaminer's Arguinent on ths 
occaſions, That his way of Rarefaction muſt beadmitted, be» 
 cayſe neither of theother twocanbe well made out, his Advers 
faries may with the me reafor.argue that one of theirs is to be 
allowed, fince his is incumbred with ſuch manifeſt diffitutries: 
And they may, enforce what they ſay by: repreſetiting;” thar the 
inconveniences that attend his Hypatheſgs about Raretaftionare 
inſuperable, ariſing from the unintelligible nature of. the thing 
it ſelfz whereas thoſe to which the other ways are obnoxious, 
' may ſeem to ſpring but from mens not having yet diſcovered 
what kind of Figures and Motions of the ſmall Particles may 
beſt qualifie them to make the Body that conſiſts of them ca- 
pable of a competent expanſion.  - 

; After our Author's ObjeQions againſt the two ways of Rare- 
. ation propoſed, the one by the Vacxifts, and the other by the 
Cartefjans and others, that admit the folideſt Bodies, and even 
Glaſs it af, to: be pervious to an Athereal or ſubtile matter; 

he attempts to explicate the menzer by which that rigorous Ra- 
refaftion. he. teaches 1s :perform'd : and having premiſed, that 
the Explication:of the way howeach part:of 'the rarety'd Body 

becomes extended, : depends upon the quality of the parts into 
whichythe Body is ultimately. reſolv'd 4 and having truly ob» 
ſerv'd, thatthey muſt neceflarily be cither really indiviſible, or 
ſtill. endlefly-divifible ; : he endeavours to nd the Ariſto- 
telean Rarefadion according to: thoſe two Hypotheſes. But, 
though he:thus propofe two ways of making out his. Rarefadt- 
on; yetbefides that they-are irreconcilable, he ſpeaks of them 
ſo darkly and doubefully, that:it- ſeems: leſs eafie to. diſcern- 
which of -the two he-would be content to ſtick to, than that 
he himſelf ſcarce acquieſcevin cither ot (them. 7 1. 7 

And, firſt, hawing'-told) as how! Rarefaftion may be £x- | 
plam'd, in:calewe Bodies tbi.be divifible i= ar foritxm, 


he does himſelf make ſuch ao Qbjectionagainſt the\mfinity- of. 
parts in a continu, as he ns Eg 
| at 


PT. OE... 
 thatI conſe I do not underſtand-ity; and preſume, that 


the moſt wall "> pL ; Readers will 
yo rag x7 wan, 3 bat-even the Author 


will not marvel Ws 17 Bape the ſame place he 
acknowledges the Anſiver to be fo obſenre, and endea- 
vours to excuſe its being ſo, becauſe in that Hypotheſis it can 

Wherefore I ſhall only add on this/ occafion, that 'tis not 
clear to me, that even ſich a divifibility of a continunm as ig 
here ſuppoſed would make out the Rarefation he contends 
for. For, let the/integrant parts of a continuum be more. or 
le finite or infinite in number, yer ſtill each part, being a 
| Corporeal ſubſtance, muſt- have ſome Particle: of ſpace  com- 
menſarate to'itz and if the whoſe-Body be rarefied, for in- 
ſtance, to twice its former bigneſs,” then-will each part 'be 
likewiſe extended to double its former dimenlions, and fill 
both the place it took up before, and anotherequal to it, and 
ſo ewo places. _ ;- | | ALOES 

The ſecond Argument alledged to: recommend the hither- 
to-mentioned way. of  explicating Rarefation is, That many 


| learned Men, whom he namestwo, Aquinas and Sus- 
rez, have taught that'the ſame'corpoxeat thing (may natural 
be, and de faFo often is, in the ſouls: of -Brates really indivift- 


ble and virtually extended. But, though-I pay-thote twoAu- 
thors a juſt reſpe@ for their great skil} in Scholaſtical and Me- 
. taphyſical learning z yet the Examiner cannot ignore, that-I 
could make a Jong Catalogue of Writers, both ancient and 
modern, at leaſt-as well vers d in natural Philoſophy : as Saint 
Thomas and Suarez, who have. ſowe of them in expreſs words 
denied this to be naturally poſfliblez ':and others have decla- 
red themſelves of theifame judgment by eſtabliſhing princi- 
ples, with which this. Conceit:.of the virtual extenſion of 
the - indivifible iCorpulcles-is abi 7 inconſiſtent. And 
though/no'\Author hadthirhento oppoſed it, yer I, that diſpute 


0/3, enilibbr wughtybut what'ris rational tothink, 


.ſhould/neverthelefs nor ſcruple to rejet it now 3, and ſhould 
fo not 


(44) 
not doubt to find ſtore of the'beſt Natnralifts ofthe fame opiti- 
on with me, arid perhaps among them the Examiner himſelf, 
who (however this acknowledgment mayragree with the three 
following Chapters of his book) tells us, (pag. 160.) that Fuxts 
probabiliorem ſententianm hnjuſmodi virtnalis extenſto rei corporee 
concedenda non eſt, ntpote ſoli ens. propria. 
io 


But toconcludeat length this tedious Enquiry into the Ari/t9- 
telean way of RarcetaQtion, (which is of:ſo obſcure a nature that 
it can ſcarce beeither propoſed or examined infew words) will 
not take upon me reſolutely to affirm which of the two ways of 
explicating it (by Atomes or by'Parts infinitely diviſible) our 
Author 'declares-himſelf for: But which of them ſoever it be, 
Ithink I have ſhown that he has not intelligibly made it out: 
And Lmakethelefs(crupletodoo, becauſe he himſelf is(o inge- 
auous as: (at the-'claſt; of his:diſcourſe:of the two: ways) to 
ſpeak-thus of «he CO nnguyang Preftat communi 
&: recepte battenns in Sebalis: ſententie inliſtere, que li- 
cet difficultates quidem non clare- ſolvat, iis tamen aperte non ſuc- 
cumbit. | $0 that in this diſcourſe. of /RarefaQion, to which our 
Author bas.ſo often jin, the foregoing part of the Book referred 
us, as that which ſhould make good'what-there ſeemed ther moſt 
poaenes he has but joſtead bf/a-probable Zypotheſis need- 

y rejaGed,ſubſtituteda Dodrine which him(elf'dares not pre- 
tend qapable of being, welbfreecfrom the difficulties with which 
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- #0 totine bed} ſhoe at per totum ied ſutinns virtaaliter extends. 
#xy. So that-when -bein the very next Page affirms, that by this 
virtual extenjton of the parts, the Difficulties that have for (6 
. +maniy Ages troubled Philoſophers may be eaſily folved, he muſt 

give me leave (who: love to ſpeak: *mectiogibly; and-not to 
admit what. cannot wederſtand ) ro defire. he would explain 
.to me whar this extenfſo virtualir is, and how: it will remove 
the Difficulties that 1 formerly charged upon the Ariftoteleer 
RarefaQion. - For the eafier confideration of this matter, let 
vs reſume-what we lately:fappoſed; namely, that in the Aday- 

debargick| Experiment the half: tnch of undilated Air confiſted 
of « bundedd Qvepulcles 3-I-ditinand bow the indivifibility of 
theſe Corpuſcles will qualifie-them to make - out wp rear 
faction as Soichor imagine For — 
diviſible do-in-this cafe;"but make ir the lef&ime cigbl how 

they can fill above a hundred parts of ſpace?- "Tis 
{ce he wilt anſirer, Thatthey arevirtualiy extended. ' But not 
here toqueſtion how their indivifibility makes chem capable of 
being (oz I demand, ny" ary ae being virtually ex- 
tended, its:corporeal only (1 mean- 

before, 'or whether it do not: ( 
1 Tt wh Nie eravandn 


Butif itbe ſaid, 'That when an Atome # virtualty.extended, 
any rhe phy: eek has before: This 
Bs a Vetbal perhs za6s at | 

der, bur iaimnitiene Grlcier 5 ntideing'en 
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extenlior fill the whole Globe of two thouſand times its big- 
neſs when the water is ſuck'd out of it, and at at the ho 
part'of the Globe. Which laſt Clauſe I therefore add, becauſe 
not only our Author teaches: (pag. 91; and 92.) that the whole 

Globe was filled with a certain thin ſubſtance, which by itscon- 
tration violently ſnatch'd up the water into which the neckof 
9 Br was immers'd; but in a parallel cafe he makes it his 
your nd Argument to'prove,  that'there is no Vacuxm in the de- 

|) the Tabein the/7orriceVien Experiment, Chap. 8. 
on of the Finger cannot be perform- 


&d 0 bue by ſome von Body. Wherefore till the Exammer do in- 


relligibly explain how a virtual Extenſion, as it is oppoſed toa 
, ot make 'an Atome fill twice, nay, two thouſand 
times more ſpace than it did before z + ſuppoſe this device of 
virtual extenfion will appear to unbiafs'd 'Naturaliſts but a ve- 
ry unſatisfaftory evaſion. 
Two indeed there are which our Adverſary offers 
a what he teaches. The firſt is, That they commonly 
teach in the Schools, that at leaſt diviritay (as he (peaks) ſuch a 
_ is pleaded for may be done, and that tly it is 
to + wr of a body. But, th they that 
me, or have read what | have written about mat- 


tend, will, dapaetd believe, that noneis more 
willing to and vexerate Divine Omnipotence ; yer 
in fan fanour chock they teach, that it is contrary tothe na- 
ture of the And that men whothink fo, and conſequently 
look not upon it 8s an objett of Divine Omnipotence, may 
_ tevertwbere Gy) . without piety beof a differing mind 
ma np ry Pear ate regret 
here have, our A may t eto grant, if be 
remethber that he himſelf fays a few Pages after, jon RE 
nhged Yo Bot ielter' facceſſtoum,ita wt me divini. © OF 
t dud ejus partes fimul exciſtere, ec. But, not 
putt to'Yi =—de wer that-Iam more willing to adore 
thari queſtion, F tout Comroverſit is hot what Cod 
s"dp;" bit aD6i nt be dbut by: Nityral- Agents, not 
L 1 2 elevated 
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elevated above thei{pheretof iNature. - Forthdugh God can: 
both: create omar ny, oor orien andin: 
thejadgaem- of trac! P zphers:Þfuppole our Hypotheſis 
wanld needno other advantage tomake itbe preferred ar 
our-Adverſaries, than that in'ours thingsare explicated by the 
ordinary courſe of Nature, whereas in the other recourſemuſt 
- be had to! miracles. © 1 5&1 1. | 

- But thouglrour Author's way'of explicating RarefaGFion be 
thus improbable, yet I muſt nothere omit td take notice, that 
his F:nicu/zs ſuppoſes a Condenſation that to me appears incum- 
bred with no leſs manifeſt difficulties. For, ſince he teaches that 
abody may be condens'd without either having any vacuitiesfor 
thecompreſt parts to retire into, or:having Pores filled with any 


ſubtile and yielding matter:that miay. be ſqueez'd out of them; 
it will follow, that the parts of the Body to be condens'd do im- 
mediately touch each other : which ſuppoſed, I demand how 
Bodies that are already contiguous can be brought ts farther 
Approximations without penetrating eachother, atleaſtin ſome 


of: their parts, -So:thatil ſee'nat./how: the Examiners Conden- 
fation can. be perforai& without pecetration of dimenſions; A 
thing that Philoſophets .of all Ages have looked upon as by no 
means:to be admitted in Nature... And-o0ur Author himſelf 
fpeaks ſomewhere, at the. ſame-xate, . where. to-the- Queſtion, 
Why: the walls that incloſe fired Gur-powder-muſt be blown 
£: .... »aſunder? -Reſpondeo |( layy he Y'hec ommia inde -acci- 
138: 159-. dere, quod pulujs ile; fic accenfurs '& in flammans con- 
verſus, longe majus ſpatinum nunc-occupet quam privs.: ht, - 
at cup totumcubiculuni antea fuerit pleniſſumitm, diſrumpantur Sa 
parieteryine detiir:corporum penctratio. In the Magdeburgick,Ex+ 
periment he tells us (as we have heard already Yubat the :whole 
capacity of. the Globe 4s fille& with an extremely-thinbody. 
But not now to.examine haw. pippetly: hexcalls that a rare body, 
which:according to him intercepts neither, Poreg nor any. bete- 
e. men _call.a Body morgor 3 -notto infiſt on this, 
16y, longs. conkdge, that-befbre the admillion.gf W62IAK 
33:09 + ex £85 | 
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the: exhauſted Globe there was, agconding to him, two thouſand 
balf Inches of -aiſubſtance, which, /however it. was produc'd or 
' got:thither, was a;true and teal; Body ;:,and that after the ad- 
-miſhon of the: water there-remainediin the ſame Globe, beſides 
the water that came in, .no.more-than one balf Inch of body. 
Since then our Author does not pretend (which if hedid, might 
be ealily-diſproved ) that the one;thouſand nine hundred nine- 
xy nine halt Jaches.of Matter, that now;appear no more, tra- 
verſcd.the body,pt (Wager 3. fince he will not allow that it gets 
away through the Pores of the Glaſs, I demand, what becomes 
of ſo great a quantity of Matter ? For that 'tis annihilated I ſup- 
{: he is too rational a:man to pretend, (nor, if he ſhould, 
would it be at all belfey'd) and to fay, that a thouſandand ſo ma- 
ny hundred partsof Matter ſhould be retir'd into that one part 
of ſpace that contains the one half Inch of Air, is little lefs incre- 
.dible : For that ſpace was ſupposd perfeQly full of body before, 
and how a thing can be morethan perfeQly full, who can con- 
ceive?- Todiſpatch,; . According to our Author's way of Con- 
denſation, two, or perhaps twothouſand, Bodies may becroud- 
ed into a ſpace that is adequately fill'd by one of thens aparr. 
_ And if this be not penetration of Dimenſions, I defice to be in- 
formed what is ſo; and till then I ſhall leave it to any unpre- 
polleſs'd Naturaliſt to judge, whether.an Z7yporheſs that needs. 
ſuppoſe athing ſo.generally concluded to be-impoſlible to Na- 
ture, be probable or not ; and whether to tell us-that the very 
ſame parcel of Air, that is now without violence contain'd in 
half an Inch of ſpace, ſhall by and by fill ewo' thouſand times 
as much room, and preſently after ſhrink again into the two- 
- thouſandth part of the ſpace it newly poſſeſs d, be not to turn 
a Body intoa Spirit, and, confounding their Notions, attribute 
to the former the diſcriminating / and: leaſt ealily conceivable 
properties of the later. , And this Argument is, I confeſs, 
with me of that weight, that this alone would keep me from ad- 
mitting the Examiners: Z/ypotheſss : Yet if any happier;Con- 
mplator; ſhall prove. ſharp-fighted, as to deviſe and clovr- 
ly propoſe a. way, of, making the RarriaRiop and Condenſa- 
3 
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Hon hitherto argued againſt, ancelligible to me, he is not liks 
to find me obſtinate. go is there ſufficient cauſe why 


his ſucceeding in that attemipe ſhould make our Adverſatic 
Hypotheſſ preferrable to oun;, fince that would not it 
\ either veceſ/ay, or ſo mich as ; but only anfwer ſome 
of the Argurtients that tend to prove 'its tot ###ebigible. And 
thar- we have other. ments on our fide thin thoſe = - 
hte to RarefaQion'atid Condenſation, appear part 
what has been diſtours'd already, and partly by what we have 
now to ſubjoyn. | | 


| CHAP.IV.. .. 

A Conſpderation (pertinent. to the preſent Controverſie,) of what 
Fw in trying the Torricellian aud other Experiments, 

| Here'remain then yet a couple of ' Confiderations to be 
] oppov'd againſt the Examiners Hypotheſsz, which, — 

the paſt Diſcourſe may make them be Took'd npon as need] 

we muſt notpretermit, becauſe they contain ſuch Arguments as 

may not only be imployed againſt our Adverſarics Dodtine, 

but will vety 'much tend to the confirmation of outs. | 


T conſider then further, that the Hyporbeſfs I am oppoſing, be- 
ing but a kind of Tnverfion of ours, and ſuppoſitig the ſpring or 
motion of Reſtitation in the Airto tend iriwards; as ace to 


us it tends outwards; if cannot be, that if the ſuppoſition it ſelf 
were (what Ithink Thave prov 'ditis not) true, many of the Phe» 
nomene would be plautly <ough explicable by it : the fame 
- motions in ari intermediate body _ many caſes prodvitible 
; Hike, Whether we ſuppole it to be thruſtor drawin 3 provided 
both the endeavours ted the ſame way. But then we' my be 
_ yon omg effect be to be aetbed to Pulion of to 
tation, (as they commonly ſpeak, though in theater 
ſeems reducible to the former) if we can find out an Expeti- 
ment whetein there is reaſon fach an effe& ſhould folloi#, in caſe 


Pulfion be the cauſe i after, and rot caſitbe Tradt- 


our Ibs- 
firiow 


(a2) 
Verulam)is afforded us by that noble Obſervation of Mors 
ieur Paſchal, mentioned by the famous Pecquet, and out 
of him by our Author: namely, that the Torricelian Ex. 7% 5 
iment being made ar the foot and in divers places of a very 
jgh Mountain, (of the altitude of firvehundred fathom or three 
thoufand foot) he found, that after he had aſcended a hundred 
and fifty Fathom, the Quickſilver was fallen rwo Inches and a 
quarter below its ſtation at ihe Mountains foot, and that at the 
very top of the Hill it had deſcended above three Inches below 
the ſame wonted ſtation. Whence it a thatthe Quickſilver 
being carried up towards the top of bo Atwoſphere, falls down 
the lower,the higher the place is wherein the obſervation ismade: 
of which the reaſon is plain in our Hypotheſes, namely, that the 
nearer WE Come to the top of the Arwoſphere, the ſhorter and 
ighter is the Cylinder of Air incumbent upon the reftagnanc 
cary';, and: co! ly the leſs weight of Cylindrical 
Mercary will that Air be able to counterpoite and keep ſuſpen- 
ded: And fince this notable Phenomenon does thus clearly fol- 
low uponours, and not upon our Adverſaries Fiypotheſss z, this 
Experiment ſeerns to determine the Controverfie betwixt 
them : becauſe in this caſe the Examiner cannot pretend, as he 
does in the ſeventeenth and divers other of our Experiments, 
that che defeent of the Quickfibver in the Tabe is cans'd, not 
by the diminution of the external Airs preſſure, but from the: 
preternaturab Rarefation or Diſtenfion of rhat' external Air 
Gahan ; when by ekingro reſtope in ſlf, ic endea- 
bars (6-22 
theve 


theroftagnant Afercury: For invur preſenreaſe 

$10-ſuck forcible Dikzarion of chat Air, as in mra- 
ny of the Phevomens of | aur Engine: be Bpleas'd tro imagine. 
It n&dhertfore be'no- great wonder; 'if bis Adverfaries do, 

a he obſerves, make a. aceoant, of this Experiment, to- 
we that the Moidary is kepe up: m'the Tube! by the refi> 
nee of the. wxrernal! Air, -Nor do'F think his Anſwers to- 
the nent-drawn from hence will keep them: from think- 
wg it t., For to-an-ObjeQion uport which hetakes no- 


tice that they lay ſo much fires, he replies but two yrs 4 4 
| WARICA: 
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which neither firigly nbytogetber will ae uu, 
factory Anſwer. RN” 

And, Firſt, he queſti ions the mak of the Obſervation i it cal D 
Wer ina low HiNy, the event did no: ways 
anſwer is expeQation. But though, in ſtead of, dilapproving, 
I am willing to:commenid his Curiokity; to-make the! Expert- 
ment himſelf, and-eſþecially ſince 'twas both new and impor- 
tantz and though allo I like his Modeſty, 1a rather (uſpeQing 
ſome miſtake in Fr ym m__ : the hr wrpobp ry Jeng that tn 
Experimenters! it>; eremuſt 
be an:Error ſomewhdereyil 1t.upoe:the Exad 
miners-obſervatiod-(Ariay' bi ation, not his want of ſin- 
cerity) than::upon CE re For|befides the-com- 
mendarionsthat the learned'Guſſeradns, who relates the Experi« 

ment, givestothatingenious Gentleman (Monkeur Paſchal ) b 
naſe dire he ſuppoſes it to have beentry'd:'the fame (3 
=3\4, 4 ſendus relates, that the like Qbſcrvation was five 
hy:  - times repeated, partim intra ſacelium, partim dirt 
« libero, &* munc quidem flante, nunc filente vents. 


Whiheinmoſiencs ſpfficientlyargue the Diligence wherewith 
the Experimegtwastry'din.ztavergre. Efpecially fincel can cons 
firez theſe Obſervations «pes two. more. made,on-diſtarit Hillsinh 


England; theone of v that known Vrrinoſo: 
Mr, 7. Ball, whoml ep ikethe xperiment ata” Mouge! 
tain m Devouſbuve, mach: 6 whence: thor —_—_ 
— D. oi a dirs 
gre Ann bo Savirel {aca 


ſballnotnow'r Forangi! el} to abſewer@out pren 

oy, crv0s Tio frog ono epdor zion ofzhe Diſecnr: of 

Eiger eres reds oo being-made,: 

ſervations agree-in this, That "opp ng ns we As 

the Quickſilver, falls:lower than it does 

all this I ſhall add ewothings that will, very,much confirm ous 
Hypotheſis 
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Aypotheſis.” The one is, that the freſhly-nam'd Mr. Townley, 
and divers ingenious Perſons that aſſiſted at the Tryal, be- 
chought themſelves of ſo making the TorriceFian Experiment 
at the top of the Hill, as to. leave a determinate quantity of 
Air inthe'Tube, before the mouth of it'was open'd under the 
vellell'd Mercary; and rang ace how-low ſuch a quantity 
of that Air depreſſed the Mercurial Cylinder, they likewiſe 
obſerv'd, that at the Mountains foot the included Air was not 
able to depreſs the Quickfilver ſo much. Whence we inferre, 
that the Cylinder of Airat the top of the Hill being ſhorter and 
lighter, did not ſo ſtrongly preſs againſt the included Air, as 
did the ambient Air at the bottom of the Hill, where the A- 
treal Cylinder was longer and heavier. 
But becaufe that though Experiments made, in very elevated 

laces are noble ones, and of great importance in the Contro- 
verfiesabourt the Air, yet there are but very few of thoſe that 
are qualified to make Experiments of that Nature,. who have 
the 10s to making them upon high Mountains; we 
did with the affiſtance of an ingenious man attempt a Tryal, 
wherein we hoped to find a ſenfibly-differing Weight of the 
Atmoſphere, in a far leſs height than that of am ordinary Hill. 
But+in ſtead of a common Tube we made uſe of a kind of 
Weather-glafs, that the included Air might help to make the 
event notable, for a reaſon to be mentioned ere long; and in 
ſtead of Quickfilver we employ'd common Water in the Pipe 
belonging . to the Weather-glaſs, that ſmall changes in the 
Weight or reſiſtance of the Atmoſphere in oppoſition of the in- 
cluded Air might be the more diſcernable. The Inſtrament 
we made uſe of conſiſted onely of a Glaſs with a broad Foot 
and a narrow Neck (A B) and aſlender Glafs-Pipe (CD) open 
at both ends: which Pipe was ſo placed, that the bottom of 
itdid almoſt, but not quite, Teach to the bottom of the bigger 
Glaſs (AB) within whoſe Neck (A) it was faſtned with a 
cloſe cement, that both kept the Pipe n its place, and hindred 
all communication betwixtthe inward (Il) and outward (K K) 


Air, fave by the cavity of the Pipe (C D). Now we chole 
M m this 
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this Glaſs (A B) more than ordinary capacious, that the effe& 
of the dilatation of the included Air (IT) might be the more 
conſpicuous. Then conveying aconvenient quantity of Water 
(H H) into this Glaſs, we carried it to the Leads of the 
Abby-Church at Weſtminſter, and there blew in a little Air to 
raiſe the Water tothe upper part of the ipe, that being above 
the Veſſel (AB) we might more preciſely mark the ſeveral 
ſtations of the Water than otherwiſe we could. Afterward 
having ſuffered the Glaſs to reſt a pretty while upon the Lead, 
that the Air ( 1) within might be reduc'd to the ſame ſtate, - 
both as to coldnefsand as to preſſure, with (K K) that without, 
having marked the ſtation of the Water (F), we gently let 
down the Veſſel by a longſtring to the foot of the Wall, where 
one attended to receive itz who having ſuffer'd ifto reſt upon 
the ground, cry'd to us that it was ſablided about an Inch be- 
low the mark (F) we had put: whereupon. having order 
him to put a mark at his ſecond ſtation of it (E), we drew 
the Veſſel again; and ſuffering it to reſt a while, we obſervd 
the Water to be re-aſcended to or near the firſt mark (F), 
which was indeed abont an Inchabove (E) the other. And this 
we did that Evening a ſecond time with almoſt a like ſucgeſs: 
though two or three dayes after, the wind blowing ſtrongly 
upon the Leads, we found not the Experiment to ſucceed 
uite ſo regularly as before z yet the Water alwayes manifeſt] 
fn lower at the foot of the Wall than it was at the top : whi 
I ſce no cauſe to aſcribe barely to the differing tempergture of 
the Air above and below, asto Heat and Cold, fince according 
to the general eſtimate, the more elevated Region of the Air 
is, ceteris paribus, colder than that below, which would rather 
check the greater expanſion of the included Air at the top of 
the Leads than promote it. But the better to avoid miſtakes 
and prevent ObjeQions, we thought fit to try the Experiment 
within the Church, and got into a Galcery of the fame height 
with the Leads: but the upper part of the Pipe being caſually 
broken off, we thought fit to order the matter fo, that the 
. ſurface (G) of the remaining Water in the Pipe ſhould be about 
, an 
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an Inch higher than the ſurface of the Water in the Veſſel. 
And then my above-mentioned Correſpondent letting down 
the Glaſs, almoſt as ſoon as it was ſetled upon the pavement, 
kneeling down to ſee how far it was ſubſided, I found that not 
onely it was fallen as low as the other Water, but that the 
outward Air depreſt it ſo far, as whilſt I was looking on, to 
break in beneath the bottom of the Pipe, and aſcend through 
the Water in bubbles; after which the Glaſs being drawn up 
again, my Correſpondent affirm'd, that the Water was very 
manifeſtly re-aſcended. But becauſe by the unlucky breaking 
of a Glaſs, we were hindred to obſerve, as wedefigned, what 
would happen as well in a Weather-glaſs, ſo contriv'd that the 
weight or preſſure of the wow Loy ſhould make no change 
in it, as in another whoſe included Air was at the top, (where- 
as in that we imploy'd the included Air was in the lower part,) 
and becauſe there happened in our Tryals a Circumſtance or 
two that ſeem'd not ſo devoid of difficulties, but that we think 
it may require further examination, we deſign to ſet down a 
more particular account of this Experiment, (as how it ſucceeds 


with Quickſilver inſtead of Water, together with the capacity 


of the Veſſel (AB) and the bore of the Pipe (CD) with ſome 
other variety of Circumſtances) together with the event of the 
curiofity we had (which ſeemed very ſucceſsfully to try the 
Torricelian Experiment upon.the above-mentioned Leads, and 
then let down the Tube __ with the reſtagnant Mercury 
to the ground, toobſerve the increafing altitude of the Quick- 
ſilver, 1n the formerly- mentioned Appendix to the Epiſtle we 
have been defending. And it ſhall ſuficeus in the mean time that 
the Tryals already mentioned ſeem to make it evident enough 
that the Atmoſphere gravitates more, ceteris paribus, near the 
faurface of the Earth, than in the more elevated parts of the 
Air. For the Leadson which we made our Tryals were found 
by meaſure to be in perpendicular height but threeſcore and 
fifteen Foot from the ground. To which we ſhall onely add this 
#'preſent, that once being deſirous to obſerve what we could 
toathing the proportions of the ſubſidence of the Water tothe 
M m 2 height 
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height of its feveral ſtations from the ground, purpoſely car- 


' rymgdown the Veſlel ſo as not conſiderably to-heat it, from 


the Leads down the ſtairs to a little windowithat we gueſt to 
be almoſt half way to:the bottom, we there perceived the 
water to have already ſubſided about a Barly-Corns length, 
notwithſtanding that probably in ſpite of our care, the Veſſel 
were a little warmed by 'the;heat-of his body: that carried it, 
flince by that time we were-come-tpithe foot of the Wall, the 
Water ſtood almoſt/at-the higheſt. mark 3 bur after the Veſlel 
was ſuffered to reſt a while, itrelapſed by degrees to the loweſt, 
And thus. much for the firſt of the things | had to repreſent in 
favour of our Doctrine. m1 {h 

The other Particular I ſhall mention for confirmation of our 
Hypotheſis,” is that Experiment (which, though it be necdtek; 
ſeems yet more cogent and proper to prevent Evalions) made 
by the ſame —_— Paſchal, of carrying a weakly-blown 
Foot-ball from the bottom to the top of an high Mountain. 
For that Foot-ball.ſwell'd more and-more, the higher it was 
carried, ſo that it appeared as if it were full blown at the top 
of the Mountain, and gradually (growing lank again, as it was 
carried downwards; ſo that at the foot of the Hill it was 
flaccid as before. This, Ifay, havingthus happened, we have 
here an Experiment to prove our Hypotheſis, wherein recourſe 
cannot be -had to any forcibly and preternaturally diſtended 
Body, ſuch as that is pretended to be which remains in thede- 
ſerted ſpace of the Tube in the Torrice/ian Experiment. 

The other thing which the Examiner alledges againſt our 
Argument from Monſieur Paſchal's Tryals, is, that ſuppoſing it 
to Pn yet it cannot thence beinferr'd, that the ſubſidence 
of the Mercury at the top of the Hill proceeded from the 4t- 
moſpherical Cylinder's being there lighter and lefs able to ſuſtain 
| the Quickſilver. Sed dici poteſt (ayes he) ideo fic 
Page 03 in vertice Montis magis deſcendiſſe, quod ibidem.efſet 
Aura frigidior, aut ex alio Temperamento. bujuſmodi deſcenſum 


 Faxſante. But this ſolution will not ſerve theturn ;/Forthe gald; 


nef, of the ambient Air. (which yet the Experimenters take not 


notice 
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notice of) would rather contraQthe rarefied ſubſtance within 
the Tube, and fo draw up the Mercury bigher, as our Author 
himſ&f teaches us, that 'tis fromthe ſhrinking of the Funiculus 
occafion'd by: the cold that the Water in Thermometers 
' aſcends in cold weather. And whereas the onely 
proof he addes of ſo improbable an Explication is taken from 
our eighteenth Experiment, wherein we relate, that ſometimes 
the Qaickfilver did ſenfibly: fall lower in colder than in far 
leſs cold weather: I anſwer, that this eighteenth Experiment 
will ſcarce make more for him than againſt him: For, as I there 
take notice that the Quickſilver deſcended in cold weather, fo 
it ſometimes deſcended likewiſe in hot weather, and roſe in 
cold; And 'tis very ſtrange, that in all the Obſervations made, 
in differing Countries and at diffe. ing times, it ſhould ſtill fo 
happen that the Mercurial Cylinder ſhould be ſhorter near the 
top-of the Atmoſphere than further from it; if the reſiſtance of 
the outward Air have nothing to do with the keeping it. ſuſ- 
pended. And 'tis yet more ſtrange; that the'foot-ball ſhonld in 
like manner-grow turgidand flaccid, according as it is carried 
into places where it has a ſhorter or longer Pillar - of. Air 
incumbent on it. 

I was going to proceed. to what remains of /this ſecond Part 
of -our Treatiſe, But that fince I begun this/Chapter caſually 
meeting with an Experiment lately ſent in a Letter.to a very 
Ingenious * Acquaintance of his and mine by: a ©, 
very Induſtrious Phyſician * (who is aid tobave M7, Crom oneot 
had the curiofity to try over again many of the ſeffors of Greſham 
Experiments of our Engine) and finding it very C98: 

. . Hen, Power. 
prope to-confirm our newly related Experiment | 
made/at Weſtminſter, and to be of ſuch a nature; as we bave 
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not in this part of 'E-g/and the opportunity to try the like, 
for want of Hills high enough, I hall (according to the per- 
mifſion/given me) infert it jn this place.. And the: rather, that 
as the Mountains - have bythe 'Tryals made. &f;tbeatr of the = 
TorriealffamoBxperment:, atirded/\ vs; angbli! prooficf the 
weight. of: the'Air5\ſorhay _y afford11s-any os Rprivg; 
V191IP m 3 


wherein 
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wherein Thope the Pheromenon of the Waters deſcentwill not be 
aſcribed to any attraltion'made of the Water by the viojently. 
diſtended outward Air. And becauſe the Experiment was 
not made'by*us,- but by-another, : we will-fer it down in his 
Wo - words, - which are.theſe: This fifteenth of Ofober 
foe He ſecond. 1661. we” took a Weather-glaſs AB, of about twy 
ods vot in length, and carrying it to the bottoms of 
Hallifax Zi, the Water ſtood in' the ſhank at thirteen 1nches 
above the Water in theVeſſel: Thence carrying it thus filtd, with 
the whole frame, inmediately to the op of the ſaid_ Hill, the 
Water fell down to the point D, viz. an Inch and a quarter lower 
than it was at the bottom of the ſaid Hill; which (as he rightly 
inferrs)) ' proves the Elaſticity of 'the Air: for the internal Air 
A C, which was of the ſame power and extenſion with the exter- 
nal at the bottom of the Hill, did manifeſt a greater ' Elaſticity 
* Probably theſe cr the than the Monntain- Air there *, and 
Fike words,” 474 manifeſt - extended it ſelf further by C D. 
Ae yo cy ne%,” The like riment, I hear, the ſame 
moſberggigs hve otied rather Ingenious. has very lately repea- 
by irs 'Weight. than/Slaſ- ted, and found the deſcent of the Wa- 
I | ter to be greater than before. And though 
ſome YVirtuoſs have thought it ſtrange, that in an Hill far inferi- 
.our to the Alps and Appennines, fo ſhort a Cylinder of ſo light 
a liquor as Water ſhould fall fo much ; yet 1 ſee not any rea- 
ſon to diſtruſt upon this'ground either His Experiment or Ours 
(lately mention'd to have been made at Weſtminſter ;) but ra- 
ther to wonder the Water fell not more (if the Hill be conſider- 
ably high :). for their ſuſpicion ſeems grounded upon a miſtake, 
as if becauſe the Quickſilver in the Torrice/ian Experiment 
made without purpoſely —_— any Air in the Tube, would - 
not, at the top of the mention'd Hill, have ſubſided above an 
Inch, if flomuch, the Water, that is near fourteen times lighter, 
ſhould not fall above a fourteenth part of that ſpacez whereas 
ia pon, 'the upper and deſerted ſpace of 
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preſſure was little les than that of the Ataroſpbere at the bottom 
of the Hill; and conſequently! muſt be much greater than the 
preſſure of the Atmoſphere at the top of the Hill, where the 
Atmoſpherical Cylinder's gravity (upon whoſe accountit preſles) 
muſt be much diminiſh'd-/by its being. made much ſhorter, and 
by its confiſting of an Air leſs compreſt, And/thus-much for 
the firſt of the two Conſiderations wherewith 1 promiſed to 
conclude this ſecond part of the preſent Traft, Onely before 
I I muſt in a word defire the Reader to take notice, 
that though TI have here fingled out but one of the nine Ex- 

periments which the Examiner in the 11.” and 12. Chapters 
reckons up- as urgd by his Adverfaries; yet do not thereby 

declare my acquieſcing in his Explications of thoſe Phenomena, 

but onely leave both them and ſome other things he delivers 

about Siphons and the Magdeburg Experiments, to be diſcours'd 

by thoſe that are more concerned to examine them, content- 

ing my ſelf to have ſufficiently diſproved the Fariculas which 

his Expoſitions ſuppoſe, and cleared the grounds of explicat- 

ing ſuch Experiments aright. 


CHAP.V. 


| Two new Sy ene touching the meaſure of the Force of 
| the Spring of Air compreſs d and dilated.. 


HE other thing that I would have conſidered touching» 
[ our Adverſaries Hypotheſis is, That it is weedleſs, For. 
whereas he denies not that the Air hasfome Weight and 
Spring, but affirms that it is very ioſufficientto perform *** "': 
ſuch great matters as the counterpoifing of a: Mercurial Cy- 
linder of 29. Inches, as we teach that it may: We ſhall now 
endeavour to manifeſt by Experiments purpoſely made, that 
the Spring of the Air is capable of doing far more than 'tis- 
ne - us to aſcribe.to it, to falve the Phenomena of the 
Torricelian Experiment. 
Wetook thena long Glak-Tube, which by a dexterous hand 
and the help of a Lamp was in fuch a manner crooked at the 


bottom, that the pazg turned up was almoſt parallel to the reſt 
of 


p ua Lafcd I br 3 ot ite GC 
£5 , ab” es © , . 


of the Tilbb; *ani{theOrifice/ofthisſhortet leg of the Sipho 
_ (if 4-may* ſo; call the whole'Inſtrument) Herterically 
ſeal'd,:the length of it was divided into Inches, (each of which 
was ſubdivided into eight parts) by a ftreight bit of paper, 


ick-contaijing:thoſe: Divifions was carefully paſted all 
E734: i: iAas auch Quickfilvet asſerved:tofill the: 
or bendedpant:of the Siphon;' thdtihe Mercrry ſtanding/in a 
level mighr.teacti in the one; leg to the bottom 'of the divided 
paper, andjuſt ro'the ſame height or Horizontal-linem the 0+ 
therz wetookcarey by frequently inc Tube, ſo that 
the Air might freely paſs from"one leg} into the'ather bythe 
fides of the Merczry, Cwe took" (I ſay) care) that the Airat 
laſt included in the ſhorter Cytinder ſhould be of the fame laxity 
with the reſt of the: Air about Jt. —_ cn, we i: og 
pour-Qaickſfilver into'the longer leg of the Siphon, which hb 
Its a prelling up that th ck orrer leg;-did by mk 
ſtreighten'the included Air: and'continuing this-poiiring 1n of 
Quickfilver till-the Air in the ſhorter leg was by condenſation 


reduced to take up but half the ſpace it poſlefs'd (I ſay, poſe] 


5d, 

not fi/d) beforez we caſt our eyes upon the longer leg of the 
Glaſs, on which was likewiſe paſted a liſt of paper carefully 
divided into Inches and parts, and we obſerved, not without 
delight and fatisfaQion, that the Quickſilver in that longer part 
of the Tube was 29. Inches higher than the other. Now that 
this Obſervation does both very well agree with and confirm 
our Hypotheſis, will be eafily diſcerned by him that takes notice 
what we teach, 'and Monſieur Paſcha! and our'Engliſh friends 
Experiments prove; that the greater the'weight is that leans up- 
onthe Air, the:more forcible is its endeavour of. Dilatation, 
and conſequently its-power of reſiſtance, (as other Springs are 
{tronger whenbent by greater weights.)For this avs 5 IP 
it. will: appear-to- agree rarely-well with the Hypotheſes, that as 
according to it the Air in that degree of denfity and correſpon- 
dent meaſure of refiſtance to which the weight of the incum- 
bent Atmoſphere had brought it, was able to counterbalance 
and refiſt the preſſure 'of. a Mercurial Gplinder of —_ 
NCcats, 


6. (s7) 
laches, as we are taught by the Torrice/ian Experiment; ſo 
here the ſame Air being wy, we degree of denfity about 

twice as"gFEat as that jt had , obtains a Spring twice 

as ſtrong as formerly. As may appear by its being able to 
ſuſtain or refiſt a Cylinder of 29 Inches in the longer Tube, 
together with the weight of the Atmoſpherical Cylinder, 
that lean'd upon thoſe 29 Inches of Mercury; and, as'we juſt 
10 from.the Terri rricelian Experiment, was equiva- 


gure expreſt in the Scheme 3 which Tube, thoygh —— hy S- 


of a bigne, was ſo | 
whereof the ſhorter leg of it confiſted admutted a\liſt of Pa- 
. Per, Which had before beendivided into 12 Inches and their 
ones and the longer leg admitted another liſt of Paper of 
vers foot in length, and divided after the ſame manner: then 
Quickfilver being poured in to fill up the bended part of the 
Glaſs, that the ſurface of it in either leg might reſt in the ſame 
Horizontal line, as we lately taught, there was more and more 
Quickſilver. poured into the longer Tube; and notice being 
watchful] y taken how far the Mercury was riſen in that Jonger 
Tube, 'when it appeared to have aſcended to any of the divi- 
fions in the ſhorter Tube, the ſeveral Obſervations that were 
thus ſucceſſively. made, and as they were made {et down, af- 


forded us'the enſuing Table. 'Nn A 
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For the better nnderthaneog of this Experiment it may-not 
be-amiſs to take notice of the following particulars :. 

I. That the Tube being ſo tall that we. could not conveni- 
ently make uſe of it in a Chamber, we were fain to uſe it on 
a pair-of Stairs, which yet were very lightſome, the Tube be- 
ing for reſervations ſake by ſtrings ſo on Sor "Ut it, dad 
ſcarce touch the Box preſently to be x bee urs 

2. The lower and crooked part e Pipe "nfo placed in a 
ſquare wooden Box, 'of a good Ulargoes and depth, bo "PIR 


ickGlverthat might fall aGde in the eransfu; 
deny ink 1 he Dj T45 to..receive the. whole 


../3- That we weretwoto makg the O ſervation together, the 

one.to take notice at the bottom how. the Quickfilver roſe in 

_ fron po womny and oh, pug wy in y? the top of 

the longer, it heing yery hard and, troubleſome for one man 
do bath accuratel 
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alone to do both 2d CT ji | 
-., 4+ That the Quickfilyer. was poured in but by little and lit- 
gle, according to the direction of him that obſerved below, it 
heing, far-eatier to pour in more, than to take out any in caſe 
$90 much at once; had been poured. in. 


4/-5+(That at; the beginning of the ation, that we might 
the more _ diſcern where the oy reſted "Bib ca 


10 time, we, made uſe of a ſmall Looking glab, held in a 
compentent poſture to refle& to the eye what we defired to 


.- 6, -That when-the Air was ſocompreſsd, as to be crouded 
into leſs than.a quarter, of the ſpace it poſſeſ#'d before, we try- 
ed whetherthe cold of a Linen. Cloth dipp'd in Water would 
then condenſe it, And it ſometimes ſeemed a little to ſhrink, 
-but not ſo manifeſtly as that we dare build any thing upoa it. 
We-then tried likewiſe whether heat would notwithſtanding 
ſo farcible, a compreſſure dilate it; and 'approaching the flame 
of a Candle to that part where the Air was pent up, the heat 
had-a more ſenſible operation than the cold had before ; ſo that 
we ſcarce doubted but that the expanſion of the Air would, 
notwithſtanding the weight that oppreſt it, have been made con- 
ſpicyous, if the fear of unſeaſonably breaking the Glaſs had 
not kept us from increafing the heat. 

Now although we deny not but that in our Table ſome par- 
ticulars do not D exaQly anſwer to what our formerly-intima- 
ted Hypoth-ſss might perchance invite the Reader to exped 5 
yet the Variations are not ſo confiderable, but that they may 
probably enough be aſcribed to ſome ſuch want of exaQneſs 
as in ſuch nice Experiments is ſcarce avoidable. But for all 
Nn 2 that, 
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room, obt: ne thereby a Spring Coker 6s Be 

that it 1a had. _— four times as 
we had ey I, With ay great 
we th'a- tr 
filver and a very ſtrong Tube,” we might by «' ir GT 
fion of the included Air have / made it counterbalaice the pref- 
fare of a far taller and heavier Cyfnder'of Mercury.” For to 
man perhaps yet knows how near to an infinite 
the Air ma + bees pable of, if the c #'$6tce be, com- 
petently Inctear'd. Ro that here'our Adverſaty friay pray "ſee 
that the Spring of the Air, hich he makes fo lig of, 
not only be be the to ef weight of 29 Inches, ir 
—_— Store bag LE aeret TRees ——_ 

t | s, n" our pr 
caſe has nothing to-do; And to let you ſee that we did" not 
(a little above) inconſiderately mentiori the weight of the #n- 
cumbent Atmoſpherical Cylinder as a part of the weight te 
liſted by the'impriſoned Air, we will here annex, that we took 
care, when the Mercurial Cylinder in the oper IE of the 
Pipe was about an hundred Taches h, to cauſe one to fuck 
at the open Orificez whereupon (as we expetted) the Merov- 
7y inthe Tube did notably oC dere confiderable Phe- 
:0menon cannot be aſcribed to our Examiners Funiculus, fince 
by his own confeffion that cannot pull up the Mercxry, if the 
Mercurial Cylinder be above 29 or zo Inches of Mercury. And 
therefore we ſhall render this reaſon of it, That the prefſureof 
the incumbent Air being in part taken off bk 4 its GN 


' Me 
$ —_ 
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flF rinto': thes Suckers, dilated; Cheſt; :the' im riſon'd Air 

wa thereby enabled co.dlmein lt manly, revel the 
it #;-/tilltheze wad an equality of force 

betwit he ſtrong 


rang Fpiog of that compreſi-Air onthe one part, 
the-tall: Nercurial; mo apo mb _ tt 


pat ryerew on the other 
Now,if:to what 3 F ;COM- 
of Air weadd-ſome Obſryationsconeerning its ſpon- 
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taneous Expanſion; : it« will: the, better appear how . mugh the 
Phene theſe Metcurial Experimeots' depend: upon the 
_ differing 4meaſures-of i ftnngth; 40 be; met with, ja 3he, Bir's | 
atcording»toi/its vanous:degrres' of cotnpreſiiag; and 
ity. But, before I enter upon this ſubjet et, Lihall readily 
Jaume ark So I had 1 _ the I had _ ve 
meaſuring t Expanlion & the Air to. any certain Hypot ' 
when. that ingenious Gentleman Mr. Richard Townley was plea- 
ſed to inform me, that having by the peruſal of my Phyſeco- 
Mechazical Experiments been ſatisfied that the Spring the | 
Air was the cauſe of it, he had endeavoured (and'I-wiſh in 
other ingenious men would follow his example) 
Th died af ie har reducing toa pre- + 
DW” 'Aitdildted of" ic ſelf loſes of its Elafti- - 
ng-ro'che meaſbres of its Dilatation., He 
had: b to ſet down what occurred to him 
rpoſe 1 ort Diſcourſe, whereof he afterwards did 
me the favour to ſhew methe , which gives mea juſt 
Cu to ſee7ic ec lden But," becauſe 1 neither know, 
nor diſtance-betwixt our places'of. re- 
Y have at ek 3.5 he Irtunity ta enquire, whether - 
- will think fit _ annex his ourſe to our Dpendiz, or to + 
publiſh it by itſelf, 'or at allz and becauſe he hath not yet, for + 
ought 1 know, met with fit Glaſfes to make av any-thing-ac- 
curate Table-of the Decrement'of the force. of dilated Air 3 - 
our preſent deſign invites us to preſent the Reader with that - 
which follows, wherein I had the afliſtance of the ſame perſon 


that I took notice of in the former Chapter, as having writ- - 
; NU-3 , ten- +: 


fee | h 
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C. The preſſure of the Atmoſghere, 
- © poi fulain by the iclded Al: 
AIDE, 
What that preſſure ſhould be a g to 
ys Hypotheſis. 
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To make the Experiment of the debilitated force of expan- 
ded Air theplainer, 'twill not 'be amits to note ſome po 
ars, 
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file” ela touching the manner of. making the Trial ; 
' which (for thereaſons lately | nention'd) we made on a light- 
; Rs pate of "Stairs, *a0d with 4. Box alſo lin'd with Paper to 
receivethe Mercury that might be fpilt. And inregard it would 
require a vaſt and in few places prochrable quantity of Quick- 
filver, to imploy veſſels of fuch kind as are ordinary inthe 7or- 
ricelian Experiment, we made uſe of a Glaſs-Tube of about 
fix foot long, for that being Hermetically ſcaled at one end, 
ſerv'd qur turn as well as if we could have made the Experi- 
ment in a Tb or Pord.of ſeventy Inches deep. 
© "Setondly, Wealſo provided a flender GlaG-Pipe of about 
the bigneſs of a 'Swans Quill, and open at both ends: All 
along which was paſted a narrow liſt” of Paper divided into 
Inches and half quarters. | 
Thirdly, This ſlender Pipe being thruſt down into the grea- 
ter Tube almoſt fill'd with Quickfilver, the Glaſs helpt to make 
| it ſwell tothetop of the Tube, and theQuickſilver gettingin 
At QEDEE orifice of 'the Pipe; filld it up till the Mercury in- 
<cluded in that was near about a level with theſurface of the - 
ſorrounding Mercery in the Tube. 
©** Fourtbly,. there being,” as near as we could gueſs, littlemore 
"thaft an Inch of the ſlender Pipe left above the furface of the re- 
"ſtagnant Mercrry, and conſequently unfilld therewith, the 
prominent orifice was carefully clos'd with ſealing Wax melted; . 
" "after which the Pipe was let alone for a while, that the Air di- 
lated a little by the heat of the Wax, might uponrefrigeration - 
be reduc'd to its. wonted denfity.” And then we obſerv'd by 
the help of the above-mentioned liſt of Paper, whether we 
_ had not included fomewhat more or ſomewhar leſs than an Inch - 
"of Air, and in either caſe we.were fain to reQifie the error by 
'a ſmall hole made (with a heated Pin) in the Wax; and at-- 
"terwards clos'd up again. | 
*  Fifthly, Having thus included a juſt Inch'of Air, we lifted : 
"bp che lender. Pjpe by:degrees, till'the Air was dilated to an 
ich; an Tnth andan half, rwo Inches, &*c.. and obſerved*in 
"Inches: and Eighths,* the length of 'the Mercurial Cylinder,.. 
"_—_y which n 
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. whichat each degree of the Air's expanſion was imp 

the ſurface of the reſtagant A »r3.in the T 
Sixthly, The Obſer) 

the Torricelian E 


thly, Our Obſervations made after this manner fur. 
niſh'd us with the prec Table, in which there would not 
probably have beenfound thedifference hereſet down betwixt 
the force of the Airwhen ed to double its former dimen- 
fions, and what that force iſely 
| Ing.tothe 
tion'd difference m 
the Pipe into the -Quic 
about half an ej 


(fo eafie is k In ſuch nice Experimggt riments to miſs of exactnelſs.) W 

Cd alſo with 12 Inches of Air ſhut up to be di JW 

| being then hindred by ſome unwelcoine avocations to proſe 

cute thoſe Experiments, we ſhall elſewhere, out of other Now: 

. and Trials (Cod pexnittingy Fs down.ſome other. accurate Ta- 
this matter. 


bles concerning y which potty wo may be aſſiſted 
to reſolve whether the Atmoſphere ſhould be look'd upon (a 
it uſuallyis) as a limited and bounged Portion of the Air or 
whether we ſhould in a ſtrifer ſenſe than we did before, uſe 
. the Atmoſphere and Atreal _ of the World for almoſt equi- 
. valent terms; or elſe whether we ſhould allow the word At- 
woſphere ſome other notion in relation to its Extent and Li- 

mits; (for as to its Spring and Weight, theſe Experiments do 

not queſtion, but evince- them.) . But we are willing, as we 

faid, to refer theſe matters to our Apperdix, and till then to 

retain our wonted manner of ſpeaking.of the Air and Atmw- 

ſphere. In the mean time (to. return to. our laſt-mention'd Ex- 
periments) beſides that fo little a yariation may be in great 

| part 
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part imputed to the difficulty of mgking Experiments of this 


nature exa&ly, and /perhaps a good part of: it to ſomething of 
inequality inthe cavity of the Pipe, or even in the thickneſs of 
the Glaſsz beſides this, I ſay, the proportion betwixt the ſeve- 
ral preſſures of the included Air undilated andexpanded, eſpeci- 
ally when the Dilatation was great (for when the Air ſwell'd but 
to four times its firſt extent, the Mercurial Cylinder, though 
of near 23 Inches, differ'd not a quarter of an Inch from 
what it ſhould have been according to Mathematical exaQtnefs) 
the proportion, I ſay, was ſutable enough to what might be 

ed,” to allow us to make this reflexion-upon the whole, 
That whether or no the intimated Theory will hold exactly, 
(for about that, as I faid above, I dare determine nothing reſo- 
lutely till I have further conſidered the matter) yet ſence the 
Inch of Air when it was firſt included was ſhut up with no 
other preſſure than that which it had from the weight of the 
incumbent Air, and was no more compreſt than the reſt of the 
Air we breathed and moved in; and ſirce alſo this Inch of Air, 
when expanded to twice its former dimenſions, was able with 
the help of -a Mercurial Cylinder of aboxt 15 Inches to coun- 
terpoiſe the weight of the Atmoſphere, which the weight of 
the external Air gravitating upon the reſtagnant Mercury was 
able toimpell up into the Pipe, and ſuſtain above twenty eight 
Inches of Mercury when the internal Air by its great expan- 
fion had its Spring too far debilitated to make any conſiderable 
(1 ay confiderable, for it was not yet ſodilated as not to make 
jome) refiſtance : Srce, I ſay, theſe things are fo, the free 
Air here below appears to be almoſt as ſtrongly compreſt by 
the weight of the incumbent Airasit, would be by the Weight 
of a Mercurial Cylinder of twenty eight or thirty Inches; and 
conſequently is not in ſach a ſtate of laxity and freedom as 
men are wont to imaginez and aQs hke ſome mechanical 
Agent, the decrement of whoſe force holds a ſtricter pro- 
portion to its increaſe of dimenſion, than has been hitherto 


taken notice of. 
Oo - Tmuſt 
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lg ninene rg von + nas wen the feveral reflexions that 
may be made upon the foregoing Obfervations touching the 
Compreſſion and Expanſion of Aits partly becauſe-we could 
ſcarce avoid making the Hiſtorical part ſomewhat prolix ; and 
partly becauſe I ſuppoſe we have already ſaid enough to ſhew 
what was intended, namely, that to-ſolve:the Phenomens there 
1s not of our Adverſaries i oo s any need - the evincing of 
which will appear to be of no ſmall moment ir -our'preſent 
. Controverſie, to him that conſiders, that the two main things 
that induced the Learned Examiner to reje& our Hypotheſes are, 
that Nature abhors « Vackww, and that though the Air have 
ſome Weight and Spring, yet theſe are inſafficientto make out 
the known Phenomena ; for which we muſt therefore have re. 
courſe to his Fricules, Now as we have formerly ſeen, that 
he has not fo ſatisfactorily diſproved as reſolutely rejected a 
O_ ſo we have now manifeſted => ate Spring of the 
may fuffice to rm gteater things than what our Expli- 
cation of the Fr eelhn paperitternt and thoſe of our Engine 
obliges ns to aſcribe to it. Wherefore fince befides the feve- 
ral difficulties that incumber the Hyporheſis we oppoſe, and 
eſpecially its being ſcarce, if at all, intelligible, we can add 
that it is #»y-ereſſaty 3 we dare expe that ſuch Readers as are 
Not byafd by their reverence for 4Ariforle or the Peripatetich 
Schools, will bardly reje& an Fypotheſſs which, befidesthatit 
ts very ineligible, is now prov'd to be fefficiemt, only to 
imbrace a Dotrine that ſuch at jonandconden- 
fation, as mary famous raliſts rejeQed - for its not being 
pen, woe = ror, © ad bdng they knew of no other way (that 
was > FX (olvitig the Phemomena wont '10-be expli- 
cat . | | 
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\The HL-Part. 


| Wherein what is objefted againſt Mr. Boyle's Expli- 


_ cations of particular Experiments, is anſwered. 


ND now we are come to the third and laſt Part of our 
_— ; o_ we = to En what = op 
ner 1s 'd to abj a me our F2yico-Me- 
AT reatile. But + though this may ſeem the rk 
wherein I am particularly concern'd; yet perhaps we ſhall 
find it, if not- the ſhorteſt, at leaſt the >, part of our 
Task. _ Partly, becauſe our Author takes no exceptions at the 
Experiments themſelves, as we have recorded them (which 
from an Adyerſary, who in ſome places ſpeaks of them as an 
Eye-witnefs, is no contemptible teſtimony that the matters of 
fa& have been rightly delivered:) and perth, becauſe there are 
divers Experiments which, together with their Explications, the 
Examiner has thought fic to leave untoucht, and thereby allows 
us to do fo:too : and partly alſo, becauſe that (as to divers of 
thoſe Experiments upon which he anjmadverts) he does not 
pretend to ſhew that our Explications are ill deduc'd or incon- 
p_ to.our Principles; but only that the Phenomena may 
explain'd either better or as well by his Z7ypotheſis, where- 
of he ſappoles himſelf to have demonſtated the truth, t 
ther with the erroneouſneſs of ours, in the other parts of his 
Book, eſpecially the third, fourth and fifth Chapters. Sothat 
after what we have ſaid to vindicate the H the 5s we main- 
tain, and take away our Author's imaginary Funiculns it will 
nat be requiſite for us on fuch occaſions to examine his particu- 
lar Aſſertions and Explications. Which Advertiſement we hope 
the Reader/wall be pleaſed to: hear-in mind, and thereby fave 
himſelf and 11s the trouble of agreat deal. of unne re- 
petition. | Wherefore preſyming be will do-ſo, we ſhall not 
ſtay to examine the firſt and ſecond Corolaries, which jn his 
Oo 2 17 Chap- 


% 


(.. .. - 
_ 17 Chapter he annexes to the manner of emptying our Recei- 
, t- Pump. Neither ſhould wefay any thing as to his third 


ſt Corollary, but that we think fit to defire the Reader 
to take notice, that according to what he'teaches in that place, 
the more the Air is rarefied, the more forcibly itis able to con. 


_ trraQ itſell. 


A defence of our 1. and 2, Experiments. 


And to proceed now to his 18 Chapter, which he intitles De 
Experimentis Boylianis, we (hall find according to what we 
lately noted, that agaifſt the firſt-Experiment he abjefs no-. 
_ thing fave thar, if one of matey ie applied to the Orifice 
of hs Valve when the Pump is freed' from” Air,” the! Expery- 
menter ſhall feel to his pain that the Sucker is not thruſt in- 
ward by the external Air, but, as the Finger, drawn inward 
by the internal. But this Pheromenon of the intrafion of the 

inger into a nt where it finds no refiſtance; baving been 
formerly accounted for according to our Hypotheſis, we ſhall 
not need to repeat our Explication of it 3 though'this miſta- 
ken Phenomenon He our Adverſfaty with divers of -his fol- 
lowing Animadverſions, and indeed with a great part of his 
Book. And accordingly his ObjeQion againſt our Second Ex» 
periment being of the fame nature with that againſt the firſt, re- 
quires but the ſame Anſwer : For it will not alter the caſethat 
he adds upon this Experiment, Hoc efſe diſcrimen ones 
inter preſſuonem & ſutionem, quod ſuftio efficiat bujuſmods ad- 
heſionem, preſſeo autem minimt ; linceto ſay (0 is but to affirm, 
not to' prove. N p 


The 3. Experiment. 


What our Author would except againſt the 3. Experiment he 
ought to have more intelligibly expreſt: For whereas of a Diſ- 
courſe wherein I'deliver feveral particulars, he only-ſays that 
Nullatenws ſatisfacit, ut legenti conſtabit 3. I-would not do the 
Reader'the injury to ſuſpe@ him of 'takingthis prooflels Aſler- 
tion for a rational Contutations eſpecially fince upon the re- 

view 
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view of that third Experiment I find nothing that agrees not 
with my Hypotheſis, however it may diſagree with the Exa- 
miners. But, to conſider the Explication he ſubſtitutes in the 
room of our DoQrine, which he rejeds, he gives it us in theſe 
words 3 Hoc quogz Experimentum principiis noſtris optime conve- 
nit : Cum enim per illam Emboli depreſſuonem atr in cavitate brachii 
incluſus ſeparetur ab eodem brachio, deſcendatq; ſimul cum Embo- 
lo (uti de aqua ſimul cum argento vivo deſcendente capite decimo 
tertio vidimws ) fit ut in tota illa depreſſione, nove ſemper ab atre. 
illo deſcendente ſuperficies deripiantur ſimul &- extendantur, ut 
ibidems de aqua eft explicatum : cum itaqz eque facile diripian- 
tur &- extendantur hujuſmodi ſuperficies in fine depreſſuonis ac 
initio, mirum non eft quod eadem utrobiq; ſentiatur deprimen- * 
di difficult as. 

cn though he ſeems to intend an Oppoſition to that 
partzof the third Experiment which. I oppos'd not againſt his 
Opitiion, -but that of ſome learned Vacuiſts: Yet (not to men- 
tion that he' ſeems: to have ſomewhat miſtaken my ſenſe) he 
offers nothing at all to invalidate my inference againſt them; 
but inſtead of: that propoſes a defence of his own Opinion, 
which ſappoſes the truth of his diſproved Hypotheſte, and is - 
either unſatisfaQtory even. according to that, or elſe diſagrees 
with what himſelf hath taught us but a little before. For 'tis 
evident .that the more the Sucker is depreſsd; the more the 
Cyliader' is exhauſted of Air. And in his third Corollary 
(which we lately deſired the Reader to obſerve) ſpeaking of the 
Air in the Receiver (and the caſc is the ſame with the Air in the 
© Cylinder) he affirms more than once, Ev wagis extendi ac rarefi- 
eri atrem reliFum, quo plus inde exhauritur, majoremque proinde 
acquirere vim ſeſe contrabendi, Whereas here he would have 
us believe, that the little internal Air that was in the Cavity 
of the ſhank of the Stop-cock, does as ſtrongly retra&t the 
Sucker, or, which in, our caſe is all one, reſiſt its depreſſion, 
when the Sucker is yet near the top of the Cylinder, (and con» 
ſequently when the included Airis but a little dilated) as when 


the ſarhe Sucker being forced down to the lower part of the 
| . Cylinder, 


| —_— 
ingly more diſtended. ran ee 
4 2- - 4 Experiment. , 


In the Fourth Experiment, touching the ſwelling of a Blad- 
der upon the removal of the ambient Air z-and pro | 
to that removal : Our Author objeQs nothing againſt the Ex. 
plication we give of it by the Spring of the Air included in 
the Bladder, and diſtending it according as the preflure of the 
ambierit Air is weakned. But he endeavours alſo to explicate 
it his way, to which he ſays this circumſtance does excellent- 
ly agree, that upon the of the external- Air into the 
Receiver, the tumid.' er immediately ſhrinks,” becauſe 
(faith he) by ſuch ingreſs of the external Air, the Air in the 
Receiver, which drew the fides of the Bladder outward 'from 
the middle of it, is relaxd. Which Explication whether -it 
be more natural than ours (that aſcribes the ſhrinking of 'the 
Bladder tothe preflure of the Air thatis let imtothe Receiver) 
tet the Reader judge, who has confidered what we have for: 
merly objeted againſt the Examiners Fanioulas, and the Re 
laxation of it upon the admiſhon of Air. h 0 
 Asfor the reaſon likewiſe he adds, why a perforated Blad- 
der does not alſo -ſwell, namely, that' by the hole, how little 
foever, the included Air is ſack'd out by the rarefi'd ambient, 
we leave it to the impartial Hole to = wry is the 
more genuine Explication, either ours (againſt which he has 
nothing to objeR) or his, which to make clearly-out he ought 
(zocor ing to what we formerly noted diſputing Ts | 
Funiculws ) to ſhew ns what kind of ſtrings they are; which 
though, according to him, ſtrongly faſtned to the infide of the 
Receiver and the ſuperficies of Ke Bladder, muſt draw juft as 
forcibly one as another, how long ſoever they be without the 
Bladder in compariſon of thoſe that within the Bladder draw 
fo as to hinder the diduQtion of its ſides. ' For' Experience 
.ſhews, that in a | won. Bladder the 'wrinkles'continte as 
if there were to drawing at all. ' a 

And 
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. And though he could deſcribe how ſuch a ſtring may be con- 
text, yet our Explication will have this advantage in point of 
ag arxe4 above his, That whereas he denies not that the Air - 
Spring and Weight, as we deny his Fxniculws to have any 
other than an imaginary exiſtence; and whereas he acknow- 
ledges that by the Inſtrument the Air about the Bladder is 
exhauſted 3 to ſhew that there needs no more than that, and 
conſequently no Fuxicnlas, to draw aſunder the fides of the 
Bladder, we can confirm our Explication by the formerly- 
mentioned Experiment of the ingenious Paſchal, who carry- 
ing a flaccid Foot-ball from the bottom tothe top of an high 
Mountain, found it to ſwell proportionably as he aſcended, 
and as the weight and preſſure of 'the ambient Air decreaſed, 
and likewiſe to ſhrink again as he deſcended. And yet in 
this caſe there is no recourſe to be had to a Faziculas of vio- 
lently-rarefid Air $0 draw aſunder every way the ſides of the 
Foot-ball, But however the Examiner will be ableto defend: 
his Explicatien, it may ſuffice us that be has objeRed nothing 
- againſt ours. | 


The 5. Experiment. 


Againſt the caue we align af the fifth Experiment he like- 
wile, objeds nething, but only aſcribes the breaking of the. 
Bladder to the {lf contraction-of the rarefid Aw in the Recet- 
ver... And therefore referring the Reader to what we have 
newly ſaid about thelaſt Experiment, we will with our Author: 
paſs ovezgthe ſixth and ſeventh, to which he has no quarte], 
and proceed to the eighth. 


The'8. Experiment: 


© This is that wherein we mention our having brake a Glaſs- 
Receiver, ,which was not globular, by the gxbauſtianof: moſt 
of theinward Air, whereby-its debilitated preflure:became un- 
able to refilt the unweakned preſſure of the gutward Air. But: 
thisExplication the Examiper confidently rejeQs\inthele words, 
At profe@o nou widetur credibile, molliſſumum bnuc. row famwve- 
ementers 


g/*5Y 


hementer vitrum(* tate preſertim crdſſitudin rune thidem 
 Hicitur) whdiq; |  comprimere ut illud perfringat - as if it were 
more credible that the little” Afr with (which, FR 
him, is ſo much thinnerthai commor} Air) ſhould beable to att 
more powerfully upon the 'Gla than the Air without, which 
| himſelf corfefles' to be a heavy body, 'and which not on 
reaches fro the ſurface'of 'the Eatth to thetop of the highe 
' Mountains, bur which (as may not improbably be argued 
from what we have elſewhere OST may, for ought we 
kriow to the contrary, be d upon the Receiver to the 
height” of Eine bowdbeds of Mites,” nay, to I kriow 
ny gy not how' many thouſends, in; caſe the- Atmoſphere 
be not a bounded portion of the Air, -but' reach a 
high as It, 


As for the Exp an fie he Figs + = theſe words, Verim 
itaqs reſpondetur, ide. eſſe ind vitrum, quia per ex- 
henfliowit iam latera-ejw' wat fy introrſum rp oth 
quan uf (ob figuram iam reſiftendo minus idoneam) re pt” ve 


tuerint, Cum enim incluſus atr lateribus vitri fonſſins adle. 

reat, aihil alind erit crew mf 6 pong, oP ___ * 
tera vitri intror 1h rae hat we have already dh 

fed about the Faniculns, the may mip Hiern 
CE OE ESE Er 
way by w t faſt hold 
of the fide of the yer to be able to draw them 
notwithſtanding the reſiſtance Wo ado the cloſe texture 
of the'Body to bebroken. - a 


«4 Theg. "Ps. 


Our Explicaion of the ninth Experiment he handles very ſe- 
, verely : for having briefl y recitedit, he proj hisObj 

againſt it thus, Sed profelGo <daie long r-boc'a 'veritate 
recedere : poteſtqz vel inde ſolun' ſatis ar 5 quia ſi tanta f# 
preſſura atris ſic per. tubum illum in phialam deſcendentis, ut Tp 
. fan phialam perfringat, deberet profet#o incluſam aquans, cui ime 


mer- 
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wergithr ilertubus, votes qnogs'\ ante fratiquem phiale commo-. 
vere,” bullulaſq; in eadem excitare, ee, ut conftat, ſiquis, inſuf- 
per illum tubulum, aquan vel medivcriter ſic premat, At 
certum 'eſt aquam, antequam- frangatur fic phiala, nec tantillun 
moverti ut experienti 
..- But, Idoconfels, Ldo for all this think our Explication more 
troe;. than. well conſidered by our-Author. - For the putting 
of water into the Vial that was broken, wasdone (as is clearly 
intimated in the beginnjogot our Narrative) upon a particular 
= (as indeed we tryed divers other things with our Engine, 
much with immediate reference tothe Spring of the Air, 
23:to make uſe of. ſuch!Tryals in fome ather-of our Writings.) 
And. rmx in the; ſecond Tryal mentioned in. the ſame 
Experiment water was omitted. . But, notwithſtandi 
this water, the fides of the Glaſs being expoſed to the preſſure 
of bt we As hy ect whe renders againſt them before 
ar e-44 *414 wr Receiver; On ahor there progee no ſuch 
the as our Author imagines, to effe&t 
the breeka of. the Vial, it-beiog ſufficient for that 
that the pretſure againſt the convex ſuperficies of it was taken 
off by the exhauſtion & the Receiver, the preſſure againſt the 
cancave. ſuper ficies remaiging as great: as ever. . And therefore 
we not, al br ny ot What the Examiner ſayes that 
Licet clauſus Japerns friſt tubulus ille, codem tamen modo frat a 
fone For, fince m ſuch caſes the Air (as we 
have often rang) is ſhut up with the whole preſſure of the 
i, Cel a pores —_— calily break the Glaſs as 
it wers/ hy we mention-.in the 26; 
Experiment the. fronking. of » al Ola Hermetically ſeal'd 
upon the .xpceſrof the, axddjens Air., - But, how: confidently 
RNA Anthes ks, {nhonght: fit to.adde the word als 
9.. Experiment, that ſuch 
Mend tick neil i emtbjataponche 
withdrawing of the: ;to retch a lictle,- whereby-the 
$pe Als in-ſome caſes (I fay, in 
ſome weak nou 10 Beale break, re 


al Pp 
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afliſted the preſſure of | the- ——— wherewith' it com- 
_— and which leans upon it Arid when the Vial does 
aQually begin to break, thenthe purſuing refſure of thevur. 
ward Air apon the hw; Air within the Vial may help to 
throw the partsof the Glaſs more forcibly aſfunder.  - 

All the Experiments from-the'g; tothe 17. excluſively our 
Examitjer leaving uncenſared, we miy-with him advahoe to 
the nee org of the 17. ; 


17 Experiment. defended. 


In this we relate he when we made the TorriceVia» Ex- 
perimene, weſhnt uþ the feſtagnant Merts+y together withthe 
Tube” and the ſuſpended Mercurial' Cylinder {of about” 59, 
Inches) in our Receiver, that by drawing off and _—_ inthe 
Air at pleaſure upon the reſtagnant Mercy, and conſequently 
weakning and increaſing its preſfure,' we' might make*rtqore 
clearly pts reno that hitherto bad” : done by ent, 
that of the 'M Cylinder, and the heigh 
of it, roles rr upon the' greater or leſſer preſſure of the 
But againſt our Explication of. this Experiment (which has had 
the good fortune to convince and ſatisfie many ingenious men) 
the Examiner obje&s nothing in particular, contenting himſelf 
to have recourſe here alſo to his Funicalae. ' Yet two! 6bſer- 
vations of ours he is pleaſed to take notice of. © © * | 

The firſt is, that though the Quickſilver were exatly ſhut 
up into our Receiver after the manner newly declared, yet the 
ſuſpended Quickſilver did not deſcend: haben. x. having aid 
that I argue, "that it is now! jomeyy we not by-tlie bon 
of the: Atmoſphere, but'b | t'up/in 
the Receiver, won gs Frm  ncly this, Sed re in 
Cylindrum eu whit idea ;& eff Bit whether 
this be not gratis diFum we leave theREzder to'ec 
what 'we have former] diſcourſt it rhefevr 
fence of rhe Spririg "eſpe&AF 
mentz by which its} 
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. Jo the ſecond Qbſervation.he mentions of ours, he ſummari- 
xecites our Explication: of-the- deſcent: and. aſcent of the 
e«ry 40 the Tube, by the debilitatedand ſtrengthned Spring 

of the Air. But without finding fault with our application of 
that principle tothe Phenomena, he ſayes that he has ſufficiently 
refuted the principle it {elf in the fourth Chapter, (which how 
well he has done we have already ſeen) and therefore expli- 
cates the matter thus; Dico 3gitzr:(ſayes he) argentum per illam 
exhauſtionem ſic in tubo deſcendere, quod deorſum tfahatur ab 
atre qui incumbit argento van * fiquidem incumbens ille 
atr jam per exhauſtionem valde rarefaF ws & exteuſus, ſeſe vehe- 
menter contrahit, & contrahendo conatur etiam ſubjeTum ſibi 
argentum reſtagnans e ſuo vaſculs elevare, . unde fit ut ( argento 
illo reſtagnante minus. jam gravitante in fundum ſui vaſculi) 
argentum quod eſt in tubo —_— wt per ſe patet, Adeogz 
mirum non eft, quod, ingrediente poſtea atre externo, rurſune 
argentum aſtendat, cum per illum ingreſſum vis illa ſic elevans 
argentumreſiagnans debilitetur. But this Explication ſuppoſing 
ſuch a Furicul#s as we have already ſhewn to be but fititious, 
the Reader will eafily gather what is to be judged of it from 
what has been already delivered. Wherefore I ſhall onely 
ſubjoyn, that by this Explication, were it admitted, there is 
onely.an accountgiven of that part of our ſeventeenth Experi- 
ment which relates tothe deſcent. of 'the Mercury below its 
wonted- height, and its re-aſcent.to it. But as for our having 
by the forcing: in ſome more Air' into: the Receiver, impell'd 
the Quick(ilver to a confiderably-greater height than 'tis wont 
to. be ſaftaid:at in; the Torrigelian Experiment, I confeſs I 
underſtand not how the nar. - an account of 4t i the 
following wards, (whichiare-immediately annex'd to:thoſe? we 
laſt recited of his, and which are all-that-he:emplayes-to:ex- 
plicate this notable Pheromenon) Atg;, bine etiam redditur ra- 
tio alterius quod dbidem quoqz notatur, -nempe quod. per violentan 
intruſlonem atris\externt in Recipreviem, aſcenderit argenturs 
notabiliter ſuprs' digitos 2.9%. Nam fiewt per extra@ionem atris 
argentum infra. ſiationew detrahitar, ſic etiam- per intruſionen 
P p 2 nous 
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novi ſupra eandem elevabitur.' For in this pailage I ſee not how 
he limſelf does not rather repeat the matter of faQ, than giye 
any account how it bpoknes | And if it be alledged on his 
behalf, That according to his principles it-may be ſaid that, 
upon the #9709 of adventitious Air upon the reſtagnant 
Merciiry, "the Funiculvs m the Tube, that was not able before 
to draw it up'above 294 Inches, is now enabled to draw it up 
highers I demand upon what account this new Air:does thus 
preſs againſt the __ Mercery, and impell up and ſuſtain 
that in the Tube. It will not be faid that tis by. its weight ; 


for as much- Mercury as may be thus impell'd up above the uſual 
ſtation will-weigh a great many timesmore than the Air forc'd 
into the Receiver. And therefore it remains that the additional 
Air counterpoiſes the additional Mercvry by its Spring. And 
if we conſider withall, that there's no reaſon to doubt, (eſpeci- 
ally conſidering what we have formerly delivered upon tryal 
touching the- power-of compreſt Air to-1mpell up Quickſilver) 


but that, had we 'not-been afraid of breaking our Veſſel] we 
might by forcing more Air imo the Receiver have impell'd it 
up to the top of the Tube; and kept it therez we ſhall ſcarce 
deny but that, ſuppoſing there could be no ſuch Fxnicuhes as 
our Examiaer's i» rerum natara, the preſſure of the incumbent 
Air alone might” ſuffice to keep a correſpondent Cylinder of 
Mercury ſuſpended : and that without any attration of the 
| eury by a'Faniculws of violently-diſtended Air 
inthe Receiver, the Quickſilver in the Tube may be made to 
reftat any heightgreater orleſſer,providedit exceed 3o Inches, 
onely becauſc-its' weight-is juſt able to counterbalance' the 
pr of rn arcs rr 41 JT W064 xTDE98):5; * 
' I know'not whether T'may not adde (to exprefs:an unwil- 
lingnefto- omit what 'fome may think proper to:do my Adver- 
fary right) that it may be ſaid for the Examiner, that he in the 
'x7 Pape acknowledging with'us a power inthe Air to recover 
its due extenſion if it'be erouded into les room than its ditpo- 
fition requires3”2 man may*from that principle folve-the Phe- 
-#omena in queſtion by' ſaying, that the Air in the ner 
ng 
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being forcibly compreſt by the intruſion of freſh Air into the 
fame veſlel, does by its endeavour to recover its due expanſion: 
preſs _ the reſtagnant Mercary, and force upſome of it into 
the Tube. But this Explication, though it agree with what 
the Author teaches in a place very diſtant from hi; Notes upon 
our x7 Experiment, now under'debate; yet (till tis not clear 
tome how, by what he ſayes in theſe Notes, the Phenomenon 
isaccounted for as the word Finc importsit to be. But other- 
wiſe I need not quarrel with the Explication, fince without 
recurring to the Funiculws for the ſuſtaining of the additional 
Mercury, the ſolution of the Phenomenon is given upon the 
fame principle that I employ. 
The 18 Experiment. 


Our Examiner in- his Animadverfion upon the 18 Experi” 
ment, having recited my ConjeQure as the cauſe why a Cy- 
linder of Mercury did in Winter riſe and fall in the Tube, ſome- 
times. as Water is wont to do in a Weather-glaſs, according 
to the laws of heat and cold, and ſometimes quite contrary 
thereuntoz adds, that this Experiment does ſtrongly enough 
overthrow our Hypotheſes of the Atmoſpherical Cylinder, and 
clearly ſhew-that the Quick(ilver is not ſuſtained by it: Nam 
(fayes he) f# hic ab eo ſuſtentatum fuiſſet, debuiſſet potins frigi- 
diore tempore aſcendere quam deſcendere, eo quod atr tunc multo 
denſior offs & gravior. I[taq;, non ſuſtentatur argentum ab atris 
equipondio, ut aſſeritur. And by the ſame Argument he con- 
cludes againſt the Mercury's being ſuſtained by the Spring of 
the Air. But in his Animadverfions upon this Experiment he 
ſcems-to.have been too forward: to-reprehend;. for he neither 
well confutes. my. Conjecture, nor ſubſtittites ſo much as a 
plaufible-one in the ſtead of it; And as to his ObjeCion [ 
anſwer, 

Firſt, That it doth not conclude: becauſe that as ſometimes- 
the Quickſilver in the Tube did riſe in warmer, and. fall in 
colder, weather: ſo at other times it did rather emulate the 


aſcent and deſcent of water in a Weather-glab.. | 
Pp 3 Secondly, 
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Secondly, Though it be true; that Cold'is wont to condenſe; 
this or that parcel of Air, 'and that a parcet of Air may be 
raade heavier by Condenſationz yet that. is in regard-of the 
ambient Air that retains its wonted laxity, itt which the con- 
denſed Air is weighed. But our Author has not yet proved, 
that in caſe the cold of the Winter ſhould condenſe the whole 
incumbent Atmoſphere, it would then gravitate {enfibly more 
upon the reſtagnant Quickſilver than before. As a Pound of 
Wooll will not ſenfibly vary its weight, though the hairs 
whereof it is compoſed be made to lie ſometimes in a looſer, 
ſometimes in a cloſer, order. | 
And, thirdly, this Obje&ion does as little agree with his 
Dodrine as with my ConjeQure: For in the 50. page, where 
he gives us an account according to his principles of the rift 
and falling of water in a. Weather-glaſs, and compares it wit 
the ſuſpenſion of Quickſilver, he tells us, Hinc fit quod, con 
traio hoc funiculo per frigns, aqua illa tempore frigido aſcendat, 
—_— autem tempore calido, eo quod per calorem funiculus 
ile dilatetir. Sothat, according to the Examiner himſelf, the 
Quickſilver ought to have aſcended in colder, and deſcendedin 
warmer, weather. Now, although I propoſed my thoughts 
of the difficult Phenomenon under confideration but as a Con- 
jeure; and therefore ſhall be ready toalter them, either upon 
further diſcovery, or better information ; yet I ſee not why it 
ſhould be poſt-poſed to the Examiner's, who, though he re- 
jets our Explication, ſubſtitutes no other than what may be 
nent from theſe words, Ego certe non o—_ quin —_ bu- 
Juſmodi occult e canſe,qubus funiculus ille ſubtilis quo in tubo ſuſpen- 
ditur argentum pr up tapite decimo) modo producatur mods 
abbrevietur, e>c. ficqz argentiem nunc demittat, nunc elevet. For, 
fince we have made it probable that the copious Fumes ſome- 
times ſuddenly aſcending into the Air, and rolling up and 
downin it, ſometimes ſenſibly altering (if good Authors may 
be credited) the refraQtion of it, and fince ſome other cauſes, 
mentioned inour eighteenth Experiment, may alter the denſry 
and gravity of the Air that leans upon the reſtagnant m—_— 
up 
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" ſippoſe the Reader: will think it more intelligible, and pro 
bable that alterations, ' other than thoſe produced by heat ang 
cold may happen to the incumbent Atmoſphere, which freely 
communicates with the neighbouring Air, and may thereby 
become ſometimes more ſtutfr, and ſometimes more deſtitute 
of adventitious Exhalationsz than that ſuch changes ſhould 
happen to a Fwriculus included in Glaſs, which according to 
our Author is impervious to the ſubtileſt ſteams that are, and 
concerning which he offers not ſo much as a ConjeQure upon 
what other account it can happen to be ſometimes contracted, 


and ſometimes ſtretch'd, 


The 9 Experiment. 


_ - Upon this the Examiner has onely-this ſhort. Animadver- 
fion, In decimo nono oftendit aquam eodem modo per exhauſtio- 
ne Recipientis deſcendere, quo in'precedente deſcendere oſten- 
derat argentum vioums cujus cum eadem ſit ratio, non eſt cur 
amplins ei inſiſtamus. In which words fince he offers nothing 
new or peculiar to ſhew any incongraity in our Explication to 
our principles, which agree very well with the new Phenomena 
. of the Experimentz we are content to leave the Reader to 
judge of the Hypotheſes themſelves, which of the two is the 
more probable, either ours, that onely requires that the Air in 
the Receiver ſhould equally refiſt a Cylinder of Water and of 
© rr Pa when their weight is but the ſame, though their 
altitudes be not; orthe Examiner's, which exaQs that(according 
to what we formerly elſewhere noted) Bodies of ſuch differin 
nature and texture as Quickſilverand Water ſhould need but ju 
the ſame weight orſtrength to rarefie theminto a Faniculns. 


' The 20 Experiment. 


In his Examen of this Experiment our Author makes me in- 
fer from: the Phenomena he repeats; that not onely the Air, 
but th&Water alſs has # Spring}'' But though I ſaſpe& not that 
'be does wilfally/ miſtake my 'ſenfe, yer by what I write in this 
and the following Experiments the Reader may well'enough 
perceive, 


© ls 
perceive, that I:ſpoke but very doubtfully of Spring in the 
water; nay, and that I'did in;the 154 page: exprefly teach, 
. That the intumeſcence of it might (at leaſt in Freat part) pro- 
ceed from'that of the ſmall parcels of Air, which I thoughe to 
be uſually harboured in the body of that liquor. 
- But whereas 1 aſcribe the appearance of the Bubbles in the 
water to this, that upon the exhauſtion of ſome of the Air in- 
.” cumbent- on the water, the preſſure of what remains is much 
debilitated, whereby the little Particles of Air lurking in the 
6 Water are allowed to expandthemlſclves into bubbles; . 
—_— he reje&s this Explication as\manifeſtly;.falſe: New 
' (fayes he) ff ita fieret, deberent profe® hujuſmod; 
bullule non e funds vaſis ſic aſcendert, (nti tam in hoc quan in 
Sequentibus experimentis in quibus de iſtis bullis agiter ſemper 
afiritar fed * ſuperiore parte aque, ubi minus premuntur; wut 
per ſe þ manifeſtum. But why heſhould behere (o. | 
I confe(s I do. not, for all this ObjeQion, - yet ſee: For. in the 
bottom of the next page he fayes, he will not deny bur that 
Aerial Particles latitant 1n the other parts of the water (he had 
before ſpoken of the bottom of it) may be extended into bub- 
bles by his way of RarefaQion. And that we particularly 
mentioned the rifing of bubbles, even from the bottom of the 
water,: was becauſe that circumſtance ſeem'd to deſerve a pe- 
culiarnotez and not Cay ſeems to imagine) as if the bubbles 
did not alſo riſe from the ſuperior parts of the liquor, fince we 
| did take notice of it about the middle of the 
See alſo in the 43 149 pn we _ Ty - 54 00> 9 
fages — And ehir Ef. 10g Experiments obſerv'd, the aſcending 
- > Wop / bubbles grew bigger the nearer they came to 
op ——_ 2-7 the top. Which agrees moreclearly with our 
atſo,—The £fferve. Zypotheſer wherein.their conſpicuous ſwelling 
ſcence was confund 10. as they aſcend is attributed more to the leſſen- 


naw, mf, oc. ingofthe preſiureafthe 
water, (fince when the ſurface of 
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4n Veſſels nodeeper thanours) then with the Explication which 
-the' Examiner gives in theſe words, Reſpondeos, aquam per illant 
atris exhauſtionem non ſponte ſic aſcendere, ſed ſurſum violenter 
trahi, ac elevari ararefai#o illo atre ſeſe contrabente. Quemadmo- 
| dum enim aqua aliqualems patitur compreſſionem (ut experienti4 
conftat ) ita © aliqualem quoq; hic patitur diſtentionem. Atq; 
binc clare patet, cur potins a fundo vaſis quam a parte aque ſuperi- 
"ore oriantur hujuſmodi bulls. Cumenim vehemens ills ſutio co- 
netur aquam 4 fundo phiale elevare, naſcitur ibidem ſubtilis que- 
dam materia que in bullas converſa fic aſcendit, uti capite decimo 
quinto in quarto Experimento dium eſt. For, whatever he may 
think, it does not hence fo clearly appear how the endea- 
your only of the Fxnicxl#s: to draw. up the Water from the 
bottom of the Vial, to which, that endeavour notwithſtand- 
ing, it remains contiguous, ſhould generate in ſome parts of the 
bottom of the Glaſs, and not in others, ſuch a ſubtile matter 
as he tells us of. And I ſuppoſe the Reader will, as well as I, 
wiſh he had more intelligibly declared/how this ſtrange gene- 
ration of ſubtile matter comes to be effe&ed. And I preſume 
it will likewiſe be expected that he alſo declare, why both in 
our caſe and in the Torrice/ian Experiment the bubbles grow 
{ 'much larger by being nearer the top of the liquor 3 1f, as 
he 'r6jeds our Explication of this Circumſtance, the effect of 
the facion he ſpeaks of be greaterupon the lower part of the 
_ than the upper, to which alone nevertheleſs his Funi- 


that is ſaid foto draw the liquor, is contiguous, 
1:2Our Author making/no particular ObjeQion againſt the 10 
following Experiments, we/alſo ſhall paſs them by, and fall with 
hins upon: the confideration of the 31 Experiment. 


| The 31 Experiment. 


Upon this our Author having recited our ConjeQure asthe 
cauſe why -vwo very flat! and fmooth Marbles ſtick: {9 cloſely 
— r/o. lifring: up the uppegmoſt! yau, ivay; take. up 


o the lowermoſt,} approves my way Of; £xamiving tbat Con- 
jeture. But wheres I faythat the reaſon vhy,though the Mar- 
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'bles ther by the preſſure of 'the ambient Air, 
_ &id: ee nd aſfunder mour exhaufted Receiver, SD 
though a weight of 4 Ounces were bung at the lower tone, 
mighrbe, that by rezſon of fome fmall teak 1n the Receiver the 
Afr could not be fofficremily drawn out ; yet he\.tells us with 
_ his womted confidence, Certumeſſe, 02700 ir —_ hoc 
io Experiments ſatis wrefel;, But pofiibly he would have fpoken 
leſs refolue] 6 he-hed made al chettials about the adhehon 
of | Matbles that we relate our ſelvesto have made #n the ſhort 
Hiſtory we have publiſh'd of Flaidity and Firmneſs. Forou 
E xaminerſpeaks asif all that we aſcribe to the Air in ſuch Ex- 
feriments were to-ſuftain the lower Marble with the 
perhaps of a few Ownces : Whereas incaſe the Airbe keptfrom 
in-at all berween the ſtones, nt way (according to our 
[ya ſr ) (uſtain a he either altogether or welk-nigh 
equal to that of a pillar of Air as broad.asthe Baſis of the low- 
er Marble, and as long as the Atmoſphere is high, or _ 
weight of a pillar of Quickfilver of 'the ſame 
about 3o Inches long theſe two pillars appearing by the Ts 
ricellian Experiment 10 counterpoiſeeachother. And'thereſore 
fince in thefeventeenth Experiment, when we had exhauſted 
our Receiver ayfor as we could, there remain'd Amir enough 66 
keep upin the Tube a Cylinder of. sboutan Inch long-of _ 
filverz -and fince the' broader the contiguous Mazb 
grearer weight faſtned tothe lowermoſt may before, the 
reſiſtance of the Air,{as is-obvious to himthat-confiders the &- 
potheſis, andas we have proved by Experiment in theforemen- 
tioned Tra) itneedbe no'wonderthat the in 
the Receiver ſhould/be able 26 ſupport the. 
whoſe Diameter was near two-Inches, and a weight of four 
Ounces, thoſe two Weights being inferior tothat of a Mercurial 
Cylinder -of. that - Diameter and- an Inch. in length. And 
ough it werb not, __ yet we are non thattheReoeiver was 
'v "we made L —_— wo 
we ST _ 


Wire with the fe pare? M Marbles « my in he 


preſence. 
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preſence 'of /an Hhultuions Aflcinbly. of Virtwoſp (who were 
Spectators of the Experiment) the uppermoſt Marble drew up 
| the lowermoſt, though that were clogg'd with a weight of a- 
bove 430 Ounces. 
; - As for the account the Examiner ſubſtitutes of our Pheno- 
menor, I know not whether many Readers will acquicſce init : 
For, not to inſiſt upon the ObjeQion which himſelf takes no- 
tice of, that according to him the diſtended Air in the Recei- 
ver ſhould draw aſunder the adhering Marbles; his Explication 
ſuppoſes that there cannot naturally be a Vacunm, whence' he 
infers that, Neceſſe erat ut lapis ille non aliter deſcenderet\, quam 
relinqguendo poſt ſe temuem hujuſmods ſubſtantiam, qualis ab argen- 
to vivo ant aqui ſic deſcendentibns relinqui ſolet. But whereas 
he adds; that the cauſe of the obſtinate adhefion we meet with 
in our caſe is, that ſuch a ſubſtance is far more difficult to be ſe- 
perated from Marble than from Quckfilver or any other kind 
of Body; that Aſſertion- is precarious. And though I have 
tried Experiments of this nature with ſtones of ſeveral (izes, 
an hundred times, yet I never could find that by their 
cohefion they would ſuſtain a weight greater than that of a 
Pillar of the Atmoſphere that preſt againſt the lowermoſt:: 
Which is a conſiderable Circumſtance, that much better agrees 
with our Explication than-our Adverſaries. And whereas he 
further ſays, Urde exiſtimo plant, þ perfeFGe complanata fuerint 
duo-marmore fic conjuni#a, ita ut' nulus omnino atr inter utrumgs 
mediaret, non: poſſe ea ullis bunmanis viribus ab invicem divel:: 
I hope-Fneed not tell the Reader; that whether or no this a- 
gree with what he had- immediately before taught of the ſepa- 
- ablenefs of a fubtile ſabſtarice even from Marble, ſo: bold and 
improbable.an Aſertion requires the being countenanc'd with 
a-much better proof than' the only one he ſubjoyns in theſe 
words;  Ult+ etzam confirmat! extmpluni quod ibidem adducit Au- 
thor de lamina £nea, tabwile cuidem' marmoree #4 adherente, ut 
4-lacervaſo\javend, de favs viribui glariante; non potueriv per an- 
aulum centro ejus affixum inde elevari. For ſure there is 


odds betwixt the ſtrength of a man unaffiſted by any En- 
Qq 2 ginc 
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gine, 'and the utmoſt extent of Humane Power. 'And indeeq 
accor' ing to-our IN and without having recourſe to 
Natures dreading of a Vacuum, the caſe is clearenough : For, 
ſuppoſing the Plate to be of any confiderable breadth, the 
Pillar of the Atmoſphere that lean'd upon it, and muſt at the 

Inſtant of its deſerting the ſuperficies of the Table all at once 
be lifted up with it, may well exceed the force of a fingle 
man, eſpecially in an inconvenient poſture ; fince by the co- 
hefion of a pair of Marbles of about three Inches Diameter, 
I did with my own hands take up above a thouſand and three 


hundred'Ounces, 
The 32 and 33 Experiments. 


Againſt our Explication of theſe two, which our Author 
- examines together, he objeQs nothing peculiar, but contents 
himſelf tocxplicate them by his Fxaniculnus: Wherefore neither 
ſhall we need to frame any peculiar defence for it, efpecially 
if the Reader will be pleaſed to refer hither as much-'of what 
we oppos'd to his Animadverfion on the third Experiment asis 
juſtly applicable to our preſent Controverſie. Our Author 
indeed endeavours to prove his Explication by ſaying, that the 
diſtended Air in the exhauſted Cylinder draws up the Sucker 
with the annexed weight, Eodem fere' modo 'quo videmus in tu 
curbitulis dorſo egrotantis applicatis ,” in quibws, extinda jam 
flamma, rarefat ws atr ſe contrabens carnem tam vehementer, uti 
videmns, elevat attrahitq; intra cucurbitulam. But that Phe- 
nomenon is eaſily enough explicable in our Hypotteſss, by fay- 
ing, thatupon the vaniſhing of that heat which ſtrengthned the 
preſſure of the included Air, the Springof it grows too weak 
to refiſt any longer the preſſure of the ambient Airs which 
thereupon thruſts the fleſh and neighbouring blood of the Pa- 
tient' into the Cupping-glaſs, almoſt after the ſame manner as: 
we formerly "taught the Pulp of the. Finger to be thruſt into 
the deſerted Cavity of the Glaſs-Tube in the Torricelian Ex- 


periment. 
The 


(WF -- 
The 34, 35 and 36 Experiments. 

To theſe our Author ſaying nothing but this, Iz his tribw 

nihbil peculiariter occurrit hic explicandum, cujus ratio ex jam 


diGis non facile pateat 3 we allo may be allow'd to pretermit 
them, and paſs on to 


The 37 Experiment. 


Of the appearance of Light or Whiteneſs, mentioned in this 
Experiment, the Examiner confeſſes that we have aſſigned a 
cauſe probable enough, by referring it to the vehement and ſud- 
den | commotion of the included Air, And indeed though [ 
do ſtill look upon ſome of the things that I heſitantly pro- 
posd about this difficult Phenomenon but as mere Conjettures, 
and though he annexes his Explication of it; yet I ſee not but 
that it is coincident with ours, or not better than it. For, to 
what I had: ſaid of the "Commotion of the parts of the Air, 
he adds only in two or three ſeveral.-places their being violent- 
ly diſtended 3 which how it improves the Explication of the 
* Phenomenon | do not readily ſee. And whereas he ſubjoyns, 
Exiſtimo'autem dicendum potins candorem illum eſſe lumen quod- 
dam reflexum, quam innatum, eo quod (ut teſtatur 'Author) in 
tenebris non appareat, ſed ſolum de die ant -accenſa candela: 1 
preſume the attentive Reader will eaſily diſcern that his Opi- 
nion is much-what the ſame that I proposd and grounded on: 
the ſame reaſon. But the chief difficulty in this abſtruſe Phe- 
nomenon, namely why we meet with it but ſometimes, our 
Examiner's Explication leaves untouch'd. 


The 38 and 39 Experiments. 
Againſt theſe our Author makes no peculiar Objections. 
The 40 and 41, Experiments. 


But -in -his Animadyerſions | upon - theſe, having told the 
Reader that I-ſcem to aſcribe the ſudden extinAion of the in- 
cluded Animals to the exceſſive thmnels of the Air remaining, 
Qq 3 in 
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' in the Receiver, made by the receſs of what. was drawn out, 
unfit for Reſpiration; he adds reſolutely enough, Verum ine 
poſſibile videtur, ut bujuſmodi animalcula ob ſolum defeFums craſ- 
boris atris tam cito moriantur : But gives no other reaſon than 
that they dye ſo foon, which-is no more than what he faid\in 
the newly-cited words, and befides is grounded upon ſome- 
thing of miſtake. For the Creatures he.mentions were a Bee, 
aFly, and a Caterpillar, and thoſe included tooin a ſmall Re- 
ceiver, which could be ſuddenly exhauſted: and theſe mdeed 
became movelefs within a minute of an hour; but that minute 
was 'not (as the word'is often usd' to fagnifie in Exgiiſo) a 
Moment,' butthe Sixticth part of an Hour, And though theſe 
Inſe&s did in fo ſhore a time grow moveleſs, yet they were 
not ſo foon kill'd ; as appears by the Narrative. The ſfangui- 
neous Animals that did indeed dye, were kill'd more lowly, 
And F remember that having purpoſely enquir'd: of a 'man 
(usd to go under water by the help of an Engine wherein he 
could: carry Air with himtothebottom of the Sea) ' how long 


he could endure, before he was accuſtomed to 
See more concer- djye without a gpng, the uſe of a Spunge 3 ' 


60 WROTE CENCE z 
ning this O- he told me, that at he could: hold: out 
ſwer toir'as. tis abqut two or three Minutes at a time; Which 
propo by. Mr. made me think that Divers become able tocon-- 
: tinue under Water ſo long, either by a-'pecu- 
liarly-convenient Conſtitution of body, or by a gradualexer- 
ciſe. 'And I am-apt to think thathe did, as-men are wonttoi do, 
when-hefaidtwoorthree Minutes, mean what is indeed a:much 
ſhorter time than that whenexa@ly meaſuredamomtsto.:For, 
having purpoſely made trial upon. a coupleat Moles that were 
brought me together alive, one of them included in a ſmall, 
,though not very ſmall, Receiver was between twa and three 
Minures in killingz whereas the other being immediately after 
detain'd ye Barr did not there continue full - rr and 
4 q , before it. finally: ceavd from giving; a atall'of 
life. By whieb trial-it (Had A tore Tote thas 
the- want of Refpnation -diſpatch an- Animal in as little 
| time 


- 
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time as 1s mentioned in the Experiment I am-now defending. 
And-indeed our Author either ſhould have proved thar tis not 

for the want of Air to deſtroy Animals fo ſoon, or 
have given us ſome better account of the Phanomenon. 
For whereas he reaches us, that according to bis DoGrine the 
little Animals above-mentioned were fo foon kill'd, quiaper ra- 
rnefiri#umwl/nm atrem ſeſe contrahenters extradius ſit eorum halitus : 
I ike not that hereby, if he explicate the Phenomenon other- 
wife than we, heexplains it better; for he ſoems to ſpeak as if 
hethought this ha/itzs tobe fome peculiar part of the Animal in 
which hs life reſides. And beſides he feems not to conſider, 
that whereas, according tomeas well as according to him, the 
Air contained 1n the Lungs '(fappoling theſe Animrelcnla have 
any) muſt in great part paſs thenceantorthe Receiver, (for whe- 
ther that be by the Spring of the Air'it felf, that was har- 
bouredin the Lungs, or the tration of the more rarefi'd Air in 
the Receiver, #'not material in our preſent cafe) the Exami- 
ner muſt, as'well as I, render a reaſon why the extenuation.or 
reces of the bz/itns ſhould cauſethe haſty death of theiincluded 
Animals; and condemning my Conjequre he ought to have 
ſubſtituted another reaſon: and though he ſubjoyns thefe 
words, and concludes with them, A4tq; binc guoq; orte ſunt 
vehementes ille convnlſtones, quas ante mortem paſſas «fſe auicul es 
quaſdam memorat tbidem Author; yetT doubt not but the Rea- 
der will think it had not been amiſs that the Author had more 
intelligibly reduc'd theſe Tragick Symptoms from his AC 
famption, for the ſake of thoſe that are not Anatomiſts and 
Phy ficians.enoughto diſcern how his Furiculus could produce 


1 army part;asinithe 41 Experiment I tender d my thoughts 
concerning Keſpiration but doubtingly, fo T am yet unwilling 
to-determinerelolvedly in a matterot that difficulty, 


.._ The 42 and 43 Experiments. K. 


' In his Examer of theſe two laft of our Phyſico-Mechanical 


Experiments, the Author contents himſelf to endeayour " EX- 
plicate 
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plicate the 'Phenomena recited in_them by the contraQtion of 
the rarefi'd Airs which, according to him; endeavours to draw 
up the ſubjacent water out of the Vial, whereby it vehement] 
diſtends the parts of that water, as he _ in the like ca 
upon the 20 Experiment. But (ince we have already conſi- 
der'd his Animadverſion upon that, although this preſumed di- 
ſtenfion of the wateris not viſiblethat we have obſerv'd, when 
cold water, that has been'firſt freed from his interſpers'd Air, 
is put into the Receiver, notwithſtanding that the Faniculus 
ſhould in that caſe alſo diſtend itz we are fo afraid of tiring 
out the Readers patience by the frequent repetition of the, 
ſame things, that'we will leave it to him'to judge which of 
the two Explications; the Examiner's or ours, is to be prefer- 
red, without troubling him-and 'our ſelves with defence of 
Accounts againſt which our Adverſary does not here make any 
peculiar Objeions, 
And thus have we by; God's affiſtance confidered what the 
Examiner hath been pleaſed to oppoſe either againſt our parti: 
cular Explications, or againſt the Zypotheſes that divers of 
them ſuppoſe: Wherein I have been the more particular and 
prolix, becauſe I would willingly excuſe my ſelf and others 
fromthe trouble of any more Diſputes of this kind. I hope there 
is not in my Anſwers any thing of Aſperitytobe met with ; for 
I have noquarrel tothe Perſon of the Author, or his juſt repu- 
tation 3 nor did I intend to uſe any more freedom of Speech 
in the anſwering his ObjeQions, than his reſolute way of  pto- 
poſing divers of them made iton thoſeoccafions needfull for the 
Caution of.thoſe Readers who' are net acquainted: with our 
differing ways of writing, and perhaps have-not obſerverdthat 
ſome men are:wont to.confider as much whatthey+propoſe but 
with a Perhaps, or ſome ſuch expreſſion of wiffidence, asothersdo 
what they deliver far more reſolutely. And though being very 
far from being wedded to my, Opivions, I am ſtill ready to ex- 
. change themfor better, if «they ſhall b#duly made out to me, 
(which I think it poſſible enough:they»may hereafter be ; ) yet 
peradventure the Reader will think with'me, that the Examicer 
has 


(89) 
has Rot gpran me cauſe to renounce any of them, fince the 
Obje&tiGns be has propos'd againſt me have been, ſufficiently 
anſwered, and fince the Hypotheſis he would ſubſtitute in the 
room of ours ( befides that jt 1s partly precarious) ſuppoſes 
- things which divers of the eminenteſt Wits of our Age (other- 
wiſe of diftering Opinions) profeſs- they cannot- admit or fo 
much joquaprpancy Whereas the Weight and Spring of the 
Air are notdenied by our Author himſelf, and are demonſtra- 
ble by Experiments that are not controverted betwixt us. 
Which thiogs I repreſent for the defence of what I think the 
; and- not. to offend my learned Adverſary, who ſhall 
have::my free conſent to be thought to have fail'd rather 
in- the Choice than in the Ma nt of*the Controverſie. 
'Though fince this paſles for his firſt Book, and fince conſe- 
quently he'is not like to have been provoked, or engaged in 
point of Reputation, to challenge meor any of thoſe far more 
eminent Perſons he has nam'd among his Adverſaries, I am in- 
ducd by the ſeverity wherewith I have known eminent Virtnoſe 
of his Attempts, and particularly of his Fsrialxs, to 
r that ſome of thoſe he has needlefly oppos'd, will be apt 
to apply to him that of St. 4»ſti: againſt ſome of his Adverſa- 
ries, that had diſputed againſt him with much more Subtilty 
than Reaſon, [» mala cauſa non poſſunt aliter, at malam canſam 
quis eos coegit habere £ But this notwithſtanding I am, as I was 
goin to ſay, content my Adverſary ſhould be thought to have' 
Ke his Principles as much as the Subje& will- bearz nor 
would I have it made his Diſparagement, that I have declared 
that his whole Book has not made me depart from any of- my 
Opinions or Explications, ſince his' Z/ypotheffs and mine bein 
inconſiſtent, it may be looked upon as a fign rather that — 
of us have, than thateither of us have not, reaſon'dcloſely to 
his own Principles, that the things we infer from our contrary 
Suppoſitions do fo generally dilagree. 


R r 
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AN EXPIICATION 


RAREFACTION. 


HE. chief Arguments of the Author of a certain Trea- 
tiſe De Corporum inſeparabilitate, whereby,he cndey- 
vours toinvalidate the wr $rmerrp the Weight bod an in 'of 
li uy poctheſ: of A ration, pon ena by L L he 
s tt 
- at Ancartabs nary Funiculus, are only Five, anougg 
the former, and three for the later. The firſt-of 'w 
bra torn wir t and $ of the Air mance Ftp 
aſcribed to them: The ſecond, ies vas 
they fre prom by that Hypotheſis granted, yet the way of 
_ ng it (elf is not intelligibly explained or ex- 
phable by the 1 Defenders of it, Now the former of theſe 
e ele but a bare Affirmation, and the later bearing 
being ll Demonſtration, I ſhall endeavour-to examine it 
as I find it fet down. in his 20, 21, 22, 23 and 24 Chapters, to 
which (eſpecially the 23) he very often in his Book refers the Rea- 
der for fatisfaQion, pretending there toevince that RarefaQtion 
cannot be made out any otherwiſe than by ſuppofing a body 
to be in 2,3,4,10, 100,1000, I000000 of places at the ſame in- 
ſtant, and'adequately to fill all and every ner thoſe places. 

Firſt therefore, we will examine his Negative, and next his 
Athrwative, Arguments for this ſtrange Hypotheſis. 

His Negative I find in the'20 Chapter, where he endea- 
vours to confute the two-ways of explicating the RarefaQion 
and Spring of the Air, namely, that of the Vacxiſts and that 
of the Phniſts. 


Concerning the firſt of theſe we find him conclude it ng 
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ſible, firſt, becauſe he had before, d that there can be no 
| Faomon, which being doneby a Circle (viz. There is no Vz- 
cum 40.the Tube becauſe Nature abhors a Vacuum, and we ſee 
Nature abhors a Vacuums becauſe ſhe will not ſuffer a Vacunmin 
the Tube above the Mercury, but to prevent it will continu- 
ally ſpin the Quickfilver into ſ@perficies, and never diminiſh the 
body of it) will ſuffer me to paſs.to bis next, which is, That 
this way is falſe, becauſe in the Experiment of the Carp's Blad- 
der the Air is rarefi'd.a-1000 titnes bigger; nay, in reſpe& of 
the body of Gold it has 1000000 times leſs matter in equal 
ſpaces. And this, fays he, is a Phenomenon that is im le 
ever to be made out by interipers'd Vacuities. Now that the 
Yacuilts;cannot preſently, by ſo bold an aflertion as this, be 
made to. forſake their Principles, he may perceive by theſe fol- 
lowing Solutions which I ſhall give of all the Phenowene he 
recites, flowing naturally from an Hypotheſis that I ſhall for 
; the preſent aſſume. Let us ſuppoſe then the Particles of Bo- 
dies, atleaſt thoſe of the Air, to-beiof the form of a piece of 
Ribond, ithat is, to be very long, {lender, thin and flexible 
lawing, coyled or wound up together as a Cable, piece of Ri- 
bond, Spring of a Watch, Hoop, or the like, are: We will . 
ſuppoſe theſe to-have all of them the ſame length, but ſome to 
have a ſtronger, others a weaker Spring; We will further ſup- 
oy cach _ _— up ny "th _ _ 
motion, as that t they ma ibe a Sphere equa 
in Diameter to their own, _ red the manner wy a Meri- 
dian turn'd about the Poles of a Globe will deſcribe by its re- 
volution- a Sphere of the ſame Diameter with its own in the 
Air.. - By this Circular motion the parts of the [amine endea- 
vauring to recede from the Centre or Axis of their motion, 
c_—_ a Spritgineſs outward like that of a Watch- Spring, 
end-would natwally flie abroad until they were ſtretch'd out 
at leygsh, but that being incompaſt with the like on every 
fide, they cannot db it without the removal of them, as.not 
baying rod» dufficicyt for ſuch a motion, And the faſter this 
Citculae motionis,/)the more do = endeavgur to _—_ 
hin 7-2 om 
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from the * Axis, and conſequently the ſtronger 4s*their- pri 
or endeavour outward. © Tt Fringy Bodies this ſhap'#'nq 
thus *moyed* are ſafficient'to produce al-the Ph4nomers he 
names as impoſſible to be explicated. And; firſt, for the bu- 
fines of Expanſion,” it will very-naturally be explained by it: 
As let us ſuppoſe for inſtance the. Diameter of theſe ſmall coy 
d 


led Particles of the Ale OUS body next the Earth'arep 
upon by all thoſe num6rouSineumbent/Particles that make up 
the Atmoſphere, and are thereby ſo'ctouded that they can but 


very little untwiſt themſelves; let us ſuppoſe, I ay, the Dime. 
ter of theſe Particles) tobe —-:; of an Inch; and then 
to be much of the form of- hob repreſented in the 4 Figure 
by ABCD: and that theſe 'Particles, when 4 confiderable 
quantity of the preſſure of the ambient parts. is taker away; 
will flie abroad into a Coyle or Zone ten times as big in Dia- 
meter as before; that is; they will now be ———= — of an 
Inch in Di: r,' and appear'in the form of thoſe irr/the Fi- 
re expreſt by EFGH:*%heſe Zones whitFd round-as the 
ormer will deſcribe a” Sphere'rooo times as big in'bulk> and 
thereby fence that ſpace from being entred by any of the like 
Zones: this it would doe} ſuppoſing*thoſe Spheres did imme- 
diately always touct eactr other; but becauſe-of -their - circu- 
lar motion, whenever 'they'meet they muſt neceſſarily be bea- 
ten, and flie off: fron one arrother, -and ſo require a yet greater 
_ to perform their motion'in. "This ſuppos'd, thereareno 
henomena of RarefaQtion ( which is enough at preſent to 


. anſwer what he obje&s) but may be naturally and nee 1-4 


made out. As firſt, for that of the ſwelling 'of a Carp's Blad- 
der, if 'we ſuppoſe ſome ſmall parcels of the former compreſt 
lamine to lie latitant within the folds of it, - and  beiog much 
coyled up together ſcarce to take 'any ſenfible room; this 
Bladder in he Air will appear to contain very little or 
- RBothing within'it 3/ whereas when the prefſure of the Air is 
taken off 'in good part/ fromthe outſidesof it ; then thoſe 
formerly latitarit Particles diſcloſe- themſelves Bots ug Ir 
into much bigger Zones, ſo as perhaps to be able'to _ - 
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thouſand] times: bigger:ſpace/from being; tntred into by their 
like or any other groſs Patticles,: ſuch. as thoſe of = Blad- 
ddri- Now becauſertt Pores of a Bladder are ſuch as are not 
edfily permeable bythe Pagticles of Air, therefore theſe lurk- 
i0g-Particles ſo expanding themſelves muſt neceſſarily plump 
qut.. the fides- of: the Bladfder, and fo keep hear am; until 
the preſſure of-the Air::that at firſt 'coyled them be re-admit- 
.ted.to. doe the fame thing for them again. 1+ / || | 
.| Next, as for Rarefaction by: heat,” that will. as naturally fol- 
low as the former from this Hypotheſes. For the Atoms of fire 
flowing in'in great numbers, and paſſing through with a very 
- rapid motion, - muſt needs accelerate the motion of theſe Par- 
ticles, from which-acceleration their Spring or endeavour out- 
ward +will be -augmented,- that 1is, thoſe Zones will have a 
ſtrong nitency toflie wider opens, (for we know that the (wit- 
ter any body is moved circularly,' the more-do the. parts of, it 
endeavour to recede from the: Centre of, that motion) from 
whence if it has room will follow a; RarefaQion..; As for:the 
cqnveyance ' of Light, |that bejng-according.to.Epiorrav:per- 
formed by the; lecak motion of) peculiax Atoms, | their motions 

to and frothroughthis medinm will be le-impeded by the ra- 
refrd Air than by' the condens'd ;. as indeed upon. Experiment 
we ſhall really. d them. : , Gm 0 | t | | 

,- As for his thitd.ObjeQion drawn from his ſappoſed attrative 
vittue of the thus-rarefid Air; that is quickly anſwered, by de- 
nying it to have any'powerat all of attraction; and by ſhew- 
ing ( which is already done) that what effe&s he. would have 
to be performed bythe attraGtion of the included, - is really: 
done by the preſſure of the ambient, Air. 

and, laſtly, the Phenomena of my Lord ' Bacon's Experi- 
ment are ſufficiently obvious and eafie to be deducd. 

So then, by granting Epicure his Principles, that the Atoms 
or Particles of. bodies have an innate motion; and granting our 
Suppolſition of; thedeterminate motion and figure gf the Acrial 
Particles, all the Phenomenaof ion and Condenlation, 

.of' Light, Sound, Heat, &e. will paturally.and, ueceſlarily, fol- 
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low: wt the gs eoneony of 
RarefaQion'will wn _ 

'As tothe the intrufion or'in- 
teryention of CR loam hey into the ſpaces tle- 
ſerted by the rarefying Particles, which is'that proposd bythe 
Afſertors of a Plies this alſo ws Author condemned, 
and branded with Impoſiibility. ' why? Firſt, becauſe 

'cis ( he ſays) impoſſible thac che above-mentioned' Pheno. 
wer of the C Carp's Bladder can be explained by by it. Second. 
1y, becauſe Sera ble to'give a reaſon from it of the impe. 
tuous aſcent of Water ded mto an exhauſted Receiver, 
And, Thirdly, becauſe 'tis impoſſible to explicate:the Pheno- 
mene of 'Gun-powder. His Reafons-to confirm which three 
© becauſe drawn from a 'mere miſtoke,' or igno- 
rance of thoſe ſer which/have been invented by the Al: 
ſertors of that Opinion, 1 ſhall paſs over,” and content my ſelf 
to explain a way” how theſe Im ties may become 1 oi 
bilities, if n6t ties" 
"And'the- way.that{-ſhall'take, ſhat bethat of che oft a- 
Seen PE Workte Þ hiloſopher Moyfienr Des Carer, publiſtied'in his 
Works: Which is this, 'That the Airis a Body 
nine of long, » flexible Patticles, agitated or 
whirl'd td rand by the rapid motion of: the Globuli CwleRtes, and 
the ſubtile Matter of his firſt'Ekement, they” are each 
of them enabled to'drive rb meyers 'Vottice all ſuch 
other agitated Particles. Now the Fifter "hes Bodies are 
whirl'd round, the more do their flexible parts flie afunder and 
ſtretch themſelves out, and the-more forcibly dothey reſiſt che 
ingreſs of any other fo agitated particles into their Vortice, 
and conſequently theſlower theirmotioiis, the leſs will be their 
reſiſtance, And becauſe there is a vaſt number of theſe whir- 
led Particles lying one above another, and each Particle ha- 
ving its peculiar gravity it will neceffavily follow that the un- 
dermoſt (which to 'mdititain their Vortice tut Sg: 
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incompaſling agitated Particles that lay in their way : And that 
thoſe being by any means joaoved, or they themſelves by a 
more rapid motion of the Particles of their Vehicles, the firſt 
and ſecond Element, (which is according to that Zypotheſss 
an effet of Heat) more ſwiftly and ſtrongly whirled round, 
they. preſently; begin to expand. themſelves, and maintain a 
bigger Vortice, than before. Now to perform what I juſt now 
romiſed, I ſhall endeavour to give a poſlible, if not a pro- 
able, cauſe of the objeQed Phenomena. And, Firlt, for that 
of the Carp's Bladder, where the Air is rarefid (ſays the Au- 
thor) 1000 times, it will cafily be explained by ſuppoſing the 
few Particles of the Air, which (whilſt they ſuſtain the pret> 
ſure of all the incumbent Atmoſphere) inconſpicuoully lurk 
within the Bladder, (each of them being able to maintain but 
a very ſmall Vortice) to be by the- ſub Sing, orcas in the 
Torricellian Experiment freed from the preſſure of the Air, 
and their motion continuing the ſame(by reaſonthat the Tranſ- 
curſion of their Vehicles is not at all or very little hindered. 
either by the Glaſs or Bladder) their parts having room to ex-- 
pand themſelves, will flie abroad to fuch Extenſions as may 
perhaps make a Vortice 1000 times as big in bulk as what they 
were not able juſt before to ex Hence the Particles of - 
the Air ;(heing {o groſs. as not eaſily to: pervade the Pores of | 
the Bladder) muſt neceflarily drive out the fides of the Blad- 
der to its utmoſt extent, and ſerve to fill the Receiver in the 
 Magdeburgick Experiment. Now , whereas theſe Particles 
will by the ſame preſſure of the Air be reduc'd. to the fame 
ſtate they were in at firſt, that is, to be thranged into a very 
little room, and thereby be able to maintain a very ſmall Vor- 
ticez the Air let in in the Torrice/iaz Experiment reduces the 
Air in the Bladder to its former inconſpicuouſneſs, as the ad- 
miſſion of the Water in the Magdeburg Experiment does that. 
Receiver fall of rarefi'd Air into the bignels of a Hazel Nut. 
Now the Water in this laſt-mentiond Experiment enters with a 
great impetuoſity, becauſe driven on with the whole preſlure- 
of the Atmoſphere, and refiſted only by the ſmall force of the 
ſo-far-rarefi'd Air. | As: 
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"A; for the Author's Obje&ion againſt thi®way of Rarefac- 
tiob'drawn'from the' Phenomers' of Git-powder,” I (hall en- 
deayobr t6 anſwer it by ſhewing them'potlibly explicable by 
a Carteſian Hy _ For ſuppoſing'thoſe Terreſtrial parts of 
theGun- wer be firſt at reſt; and afterwards agitated by the- 
rapid motion'of* his firſt Element, there'will be utes ient differ-' 
ence of the forter'and later" condition in reſpe&t of Exteni- 
on 3 and ſuppoſing the particular conftitution of Gun-powder 
(ariſing partly from the Specifick forms of 'the- Particles of its 
in ts, Nitre, Sulphure and Char- coal, 'and- partly from 
their proportionate commiſtion)/ to: be ſuch/@s ' will readily! 
yield to "the-motion of his' Materia ſubtilis, fo ſoon-as an in- 
refs is admitted to it by the firing of any particular par&bof 
at, the Expanſion will be ſpeedy ; | : 
So then let us ſuppoſe a Barrel of 'Gun-powder- placed in 
ſome cloſe room, to ſome' grains of Which we will fuppole . 
ſome actual fire to be * apP , by which aQual fire. (the Tex- 
. ture of the Powder being ſuch) thoſe grainsare fuddenly fired, 
that is, many Millions of parts, which before lay ſtill and at reſt, 
are by the ation of the burning Coak ſhatter'd, as it were, 
and put into a poſture ready to be agitated by the rapid moti- 
on of the Materia ſubtilis: into which poſture they are no ſooner 
put, than agitated and whirled ſufficiently by itz whence fol- 
lows. a vaſt Expanſion of that part of Gun-powder fo fired. 
For each of its parts being thus whirld and -hurried round, 
| and beat off with great violence all the contiguous Par- 
ticles, ſo as that each Particle takes up now 1000 times as 
much Elbow-room (if I may fo ſpeak) as juſt before ſerv'd 
ts turn, and conſequently thoſe that'are outermoſt take every 
one their way direly from the parcel or Corn they had lain 
quiet in, being hurried away by the ſudden Expanſion of the 
Particles that lay next within them; fo that whatever grain or 
parcel of Gun-powder they chance to meet with, before the 
nave loſt their motion, they preſently ſhiver and put into ſu 
a motion 'as'makes them fit to receive the ation of the Materia 
ſubtilis, Which ſubtile Matter being every where pn 
, a 
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and nothing ſlow in performing its office, immediately agi- 
tates thoſe alſo like the former; ſo that in a trice the Parti- 
cles of the whole Barrel of Gun-powder are thus diſordered, 
and by the motion the Materia } open muſt needs be hurried' 
away with ſo great an impetuofity on all ſides, as not only 
to break in pieces its ſlight wooden priſon, and remove the 
" lighter Particles of the ambient Air, but huge Beams, nay, 
valt accumulated Maſles of the moſt compacted StruQtures 
of Stone, and even ſhake the very Earth it ſelf, or what- 
ever elſe ſtands in its way, whoſe Texture is ſo cloſe as not 
to give its Particles free paſſage through its Pores, This 
underſtood, I ſee not, firſt, what the Author's three Argu- 
ments brought to prove his ObjeQion ſignifie, for there 
are no more Corpuſcles in the room before the Gun- powder 
is fired than after, nor is there any more matter or fubſtance 
before the fides of the room by yielding give place for 
the external fluid Bodies to fucceed, and the only change 
is this, that the Globuli ſecundi Elementi (as he calls them) 
are expell'd out of the room, and the Materia primi Elc- 
ments (acceeds in the place of it. Nor do I ſee, ſecondly, 
what great reaſon he had for his grand Conclufion, Hee 
abundet demonſirent, rarefaFionem per hujuſmodi corpuſcula nul- 
latenus poſſe explicari. 

Having thus examined the Author's firſt Arguments, that 
RarefaQion cannot be made out by any other way than his ;. 
we ſhall find his other, which he brings to eſtabliſh/ his own: 
Hjpotheſss, much of the ſame kind. As, Firſt, that his way 
of RarcfaQion implies no ContradiQion : For if the affirming 
a body to be really and totally in this place, and at the ſame 
time to be really and wholly in another, that is, to be in this 
place, and not to be in this place, be not a ContradiGtion, I 
know not what is. Next, that ſome learned School-men have 
thought ſoz to which I anſwer, morelearned men havethought- 
otherwiſe, And, laſtly, that there are very plain Examples 
of 'the like nature to be found in other thingsz of whieh.he 
only' brings one, viz. that of the _ - which-upon. 
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examination-we ſhall find to make as little to the purpoſe as 
any'of the other. ' | 


bh —— 


An Explication of the Rota Ariſtotelica. 


Hegreat Problem of the Rota Ariftotelica, by his explica- 
] tion of which he pretends not only to ſolveall the difh- 
culties concerning Local motion; que Philoſophorum ingenia hac- 
_ tenws walde exercuernnt, but to give an inſtance for the confir- 
* mation of his. unintelligible Hypotheſir of Rarefaftion, wherein 
there is extenſio ſex correſpondentia ejuſdem rei ad locum nunc 
majorem, nunc minorems;. we nay uponexaminationfind to be 
either a Paralogiſm; or elſe nothingbut what thoſe Philoſophers 
ſaid whom he accounts gravel'd with it. Of this Subje he be. 
gins in his 25th Chapter, where after he has ſet down a deſcri- 
prion of it; he makes an inſtance in a Cart-wheelz Rem ante 
oculos ponit rota alitujus currus, ejuſq; unbo ſeu lignum illudcraſe 
ſum &- rotundum cni infiguntur radii ;' ſequidem dum progrediente 
carru ipſa rota circumdiidta deſtribit in ſubjeFa terra-orbitans ſtbi 
equalem, nmbo ille deſcribit in ſubje#o atre orbitam (I ſuppoſe 
both here and before he means Linear) ſe multo longiorent, ut- 
pote equalem orbite totizs rote, licet ipſe nou niſt ſemel quoq; fue- 
rit tircumvolutas. (Asfor what he ſays, that the Nave muſt be 
ſupposd topaſs through the Air, ns not to toacha ſolid Plain, 
I'do not yet underſtand the force of his Reaſon, nor why he 
ſets it down, making nothing to his preſent purpoſe, unleſs it 
were becauſe he did not well underſtand the thing) In which, 
ſays he, the great difficulty is to explain how the Nave ſhould 
beſo turned about its Axis, '#t partes ſuas ſucceſſeve applicet li- 
mee duplo plares partes habexti, idq; motu perpetno ac nniformi ne 
vel ad ooulins inflar interrupts. Which how true, and what 
great occaſion he had'to wonder at the ſolution of that Pro- 
blem by the Example of u man'ftanding ſtilland another walk- 
ing, 'we fhall on won te rs we come to'explainithe- 
Probe :' Bur firſt | fla inc\his Hypothefir and:Dxplics-' 
T7 bow & wa | 
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tion, - And Firſt, he ſuppoles Time to conlilt of 2 determinate 
number of Indiviſibles, (that is, yeh as have neither pris nor 
is included in them) which he calls Inſtants. And next 

he ſuppoſes the preſertian localem ſeu nbicationem cujuſtibet 
partic indiviſibilis & virtugliter extenſ# efſe quoqs indiviſibilen 
& virtxsliter extenſave - Which ſuppolition ſo ſtrangely ex- 
preft is no more than this, that theextenſion or ſpace of bis [n- 
divifibles is alſo indivigble. But as for his Virtual Extenſion, 
I confeſs I underſtand 8s little what jt js as I verily believe he 
did and therefore I will proceed to his following ſuppoſition. 
His Third therefore is, That by how gauch-more rare a body 
- b, by ſo much the more ares [adivifibles virtually extended. 
Hence his Fourth is, That h theſe Indiviſibles be really 
indifiviblg, yet they are virtually 7» quotuis pertes diviſpbiles. 
Whence aces his Fifth Principle, That Ance theſe Indi- 
vicibles are reaſly indiviſfible and virtuslly extended, they muſt 
neceſſarily be moved after the ſame manner that ather indivj- 
lible and virtually-extended things are. His Inſtances are ia 
the motions of an Angel and an indivifible piece of wood, 
which, be ſays, are both of the ſame kind. As for that of An- 
gels, having no immediate Revelation, and a Spirit and its ac- 
tions not falling under nic, and no having any third way by 
which to be inform'd, 1 hall leave bi there to enjoy his fan- 
cies. But as-for that of his piece of wood, we {hall find it ſuthi- 
wy full of abſurdities and contraditions. And firſt, he calls 
it indivilible, but why Ikonow not 3 for 'tis geither really nor 
yet mentally: not mentally ſo.by his faurth Principle, where 
be ſays that tis viniueliter in quotvis partes divifiojles, by which 
word viryualier he meays the ſame thipg with wente/iter, Of 
nathing. Nor, ſecondly, is it really ſo: for then (according 
to the main buſinels of his Book, as may be gathered fromthe 
fiſt worgdg of his Tale Page. TraGatys deCarpornm loſeperabili- 
:4te,) K would be impolibletha any thing inthe world ſhould 
be diviſible for he making an inſeparable continuity, and 
that Badies will rather be (1 can'ttell how) ſtretch'd beyond 
their own dimentian in infiritum, has part from one Ptaers 
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a body may as ſoon paſs through the dimenſions of any one In. 
diviſible, 2s paſs between wy Next, he grants in the 

ſtretching or rarefaQion of theſe Indivifibles a temporary mo- 
tion of the condensd Dimenſion ; whence there will follow 
that there muſt be diſtin places or V6b#s, it muſt be termings * 
4 quo, terminss ad quem, & medium. - And next,. it were im- 
poſfible to divide a line into two ſuppoſing it conſiſted 
of an unequal number of Indivifiblesz as if 101 Indiviſibles 
of exceedingly-rarefi'd Air ſhould be extended in _ an 
Inch, it were impoſſible to dividethat Inch intotwo equal parts. 
I'might run over many more; but it would be too tedious to be 
here recited. As for his indivifible parts of Time,- thoſe alſo 
muſt neceſſarily be in quotwis partes drviſibiles ; for elſe the ſame 
body or Indiviſible muſt neceſſarily be in divers plages at the 
ſame inſtant. But becauſe he can ſwallow, nay confidently af- 
firm, thisand many other ſach like contradiQtions and abſardi- 
ties, Tam not willing to mention them ; and I think it would 
havemade more far the Author's reputation if he had done fo 
too. ' As for his laſt Chapter, where he applies theſe Principles 
to the Explication of the Rota Ariftotelica, I have not here 
time to ſet down all the abſurdities that any one that has but a 
ſmattering in the Mathematicks may, obſerve : as, ſometimes half 
an indiviftble part of a Circumference may touch an indivifible 
of a Line 3 ſometimes one may touch half, a quarter, a hun- 
dredth part, a whole one, two, ten, a hundred, e*c. at the 
ſame inflane 3 nay, an indiviſible of a Circle may be all of itin 
a thouſand place er the like. And this he brings asa 
great ment to iſh his Hypotheſis of Rarefattion, pre- 


- tending it to compriſe many Xinigme's and very great difficul- 


ties; whereas the thing is very plain and eafie, and contains no 
ſach 'obſcuritics For if, for example, we ſuppoſe a Wheel 
ABCD to be'moved in a dire& motion from AIC to KLM, 
every point of it retaining the ſame poſition to that line that 


| they hadat the beginning of their motion, each of the points 


4 


AEIGC will 'on a Plain, or in the Medizm it pervades, pals 
through-or deſcribe a line equal to the line {L, and not wy 


oY 
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all the points Jying in the line A/C, but all and every point of 
the whole Ares of the Circle; this muſt neceſſarily happen if 
the Diameter 41C be moved parallel toir ſelf : But if whilſt it 
be thus moved with an equal progreſſion, it be likewiſe moved 
with an equal circulation, 'the caſe will be altered. For then, 
firſt, each point will-by this compound motion deſcribe on the 
Plain'or Medinm either a perfe&t Cyclorid, as when the Wheel 
makesone perfe& revolution, whilſt the whole is progreflively 
moved from / to Lz or ſome Piece, aswhen the Wheel has not 
perfected its revolution; or more than a whole one, as when 
the Circle has made more than one whole revolution whilſt it 
is moved 1n its determinate length. I ſhall here only conſider 
the firſt, as pertaining more eſpecially to my preſent purpoſe, 
and in regardthe two later on occafion may beeafily explicated 
by it. Next, each point of this Circle acquires from its com- 
pounded motion various degrees of Celerity as to its progreſſi- 
. -oh, accordingto itsvorious poſition to a point which is always 
found in ſome part of the linedrawn through the Centre of the 
circular motion perpendicularto the progreſhive. Andit is found 
thus, as the Circumference to the Radiw, ſo is the line of the 
progreſſive:motion to the diſtance of the point from the Cen- 
tre. . And this happens becauſe the line of Progreſſion is equal 
to the Circledeſcribed on that diſtance as Radins ; each point 
' therefore of this ſmaller Circle, when it comes to touch the Per- 
pendicular, muſt, asto its progreſiive motion, ſtand ſtill: This 
point therefore will be the Centre of this compounded motion. 
Now becauſefor the explication of the Rota Ariſtotelicawe need 
not conſider any other than thoſe Points which are tranfient 
through or croſs the Perpendicular line, we ſhall only examine 
them, Let then in our Example A be the Centre or immove- 
able point, the Circumference therefore ABCD will be equal 
to IL or AK by our Hypotheſis, Now: becauſe the point £, 
which is the Centre of -the Rotation, has only one motion, vis. 
that of Lation, its celerity will be equal to the fingle celerity 
of the Lation; we will therefore put it to have one degree, 
C, becauſe it is moved with two —_ both tending the ſame 
| S1Z3 way 


IL ns. 


| { n08\) 

-way, and each equal to the velocity of 1: muſt needs have two 
degrees of 'velocuy. | The point:F, becauſe moved with two 
motions, both tending the fame way, the one (vs. itsLation) 
being <qual-tothat of 1, and the other (becauſe it is but half 
arr diſtant from the Cemre-of Rotation as C, and therefore is 
wmoved-but with half the ccelerity of C, which. was £qual to that 
of 7) but half as quick, we will-put to have one degree and 
an half By the like. method we might find the velocity of all 
the points in the Perpendicular, viz. ſuch as' we have there 
marked (ome of them but it would be too tedious, we needing 
not to confider more thanthe twoporms 4 and E. The point at 
E being moved forward by its progrefſion with the ſame velo. 
city that £, but by its rotation (which is but half as ſwift a 

that of the Circle ABCD, that is double the Circle EFG#H) 


= not at.ell moved on it; and that the point E (being carried 
farward twice as faſt by its prograion as it-is carried backward 
Þy its rotation, and-thereby moved half asfaſt as the point 7) 
daes not only tonch the line, EK, but whilt 3t touches it & 
movedan it withia progrefiive motion half as ſuitftacrhat of {. 
# will aecaſianly follow, ithateach point: fituate i Emukt oe- 
aellanly deſctibe:aymall line, wiiich is a part of the whole &C. 
anon <bctons, beinggaametty 20 dre fc fon 
ON! EL 'ÞY AN, tE'MCceE 
.of pointsin the-{page wl qn 1ofhatte (ucceſionet Eiftants; | ee 
/ Bot any :ane diffieuley af: this Problem but may fatigfaQorily be 
gven-aniacaount of by it, without havingrecourle to the Hy- 
botheſis of the deteraiinate number of indivifiblesaf {pace and 
4ime, which-at/beft wall anly come tothis, that 1 Juch 4 de- 


terminate 
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. terminate moment or minute ſpace of time, (which conſiſts of an 
infinite conſecution of Inſtants, and has prizs and poſterins in 
itz though yet he will call it an Inſtant, and have it to have 
the ſame proprieties with an Inſtant uſed in the common Philo- 
ſophical ſenſe) ſuch a determinate minute Corpuſcle (which, 
though it have extenſion in length, breadth and thickneſs, yet 
will he not admit it to be diviſible or have parts, no not 
though, according to his Zypotheſss, the indiviſible of one body 
may be rarefi:d to be as big in bulk as a million of the indivilt- 
bles of another, but will have it tobe called and to be a real in- 
diviſible) wif ſucceſſively paſs over ſuch a determinate ſpace or 
length (which yet he will not admitto be diviſible, though ac- 
cording to his Principles it may equalize the length of millions 
of his other Indiviſibles, nor admit a ſucceſive motion, but in- 
ſtantaneous, though that does neceſſarily put a body intotwo, 
three, ten, a hundred, e*c. places at once; but will have theſe 
alſo to be indiviſible.) Haſte makes me paſs over the abſurdi- 
ties about the contaQ of a Circle and a Line, and to compriſe 
in ſhort all that great Explication he has given of this and 
other intricate (as he calls them) Problems, which is this, That 
the reaſon of the celerity of the motion of ſome one of theſe 
indiviſibles above another is, that it paſſes through a greater 
part of an Indiviſible inthe ſame inſtant than the | that 
is in plain ſenſe no more than this, One body is ſwifter than 
another becauſe it is moved faſter. - From whence he draws ſe- 
veral Corollaries, as that Hence may be given a reaſon why 
an Eagle is ſwifter than a Tortoiſe, viz. becauſe it moves (a- 
ſter. I ſhould have ſolved ſeveral ObjeRions which may be 
brought againſt the diviſibility of Quantity i» infinitum ; but 
that as all the Scholaſtick Writers are full of them, ſo it 1s a 
Subje& which we are leaſt able todiſpute of having very little. 
information of the nature of Infinity from the Senſ:s. | 
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The Citations Engliſbed. 


Hap. 2. Pag. 3. Cum tots vis, ec, Being the whole power of the 

\ Spring of the Air depends upon the ZEquilibrixm of its weight 
with twenty nine Inches and an half of Quickhlyer, fo that this Spring 
doth neither more-nor leſs in a ſhut place, -than is done-by that A'qwili- 
brizm in an open place :: It-is manifeſt, ſeeing. we have ſhewed the 
Equilibrium to be plainly fictitious and imaginary, that-the Spring af 
cribed to the Air is fo likewiſe. - ms 
' P. 4; Nam fiTubw, &c. For if a Tube but twenty Inches-long. (ſuch 
as we uſed in our firſt Argument) be not quite filled with Quickfilver, as 
before, but a little ſpace be left betwixt the Afercury and the, Finger on 
the tap of the /Fabe, in. which Air anly may abide; We ſhall tind that 
the Finger below being removed, the Finger on the top will not only be 
drawn downwards, as before, but the Quickfilver ſhall deſcend alſo, and 
that notably, viz. as much as ſo ſmall a parcel of Air can be extended by 
ſuch a deſcending weight. So that if inftead of Air, Water or any ether 
Liquor which is not fo eafily extended be put inity place, there will be no 
deſcent at all. 7 24 
- Hence, I ſay, againſt this Opinion'an Argument is framed : For-if the 
external Air cannot keep up thoſe twenty-Inches of Quickfilyer from de- 
ſcending, as we have proved 3 how ſhall it keep up twenty nine Inches 
and an half ? Afſuredly theſe can no way: be reconciled, 
; » Ibid; Dices forts, &e, You will perchance fay, that the Qyickfilyer 
therefore doth in the alledged caſe deſcend, becauſe it-is thruſt down by 
that parcel of Air which dilates its ſelf by its own Spring, 

Ibid. Sic deberet; &c. So ſhould the Finger be rather thruſt from the 
top of the Tube, than thereby faſtned toit 3 becauſe this Dilatation mu 
be made as well upwards as downwards. 

P: 6. Concipi, &e. It cannot be conceived how that Air ſhould dilate 
it fel, .or thruſt down the Merewry, unleſs by taking up. a ana rn 
which thing theſe Authors are much againſt, afferting that ation 
can be made no otherways than by Corpulſclesor Vacuities. 

Chap.3: p.7. Si, &e. If you take a Tube open at both ends of a good 
length; ſuppoſe forty Inches/long, and fill it with Merexry, and place 
your Finger on the top: as before, taking.away. your lower Finger you will 
find the Adercxry todeſcend even to its wonted ſtation, . and your-Finger 
on the top'to be ſtrongly drawn within the, Tube, and to ſtigk.cloſe un- 
to it, © Whence agaid) it-is evidently ponrlagen taut the Merewry placed 

e in - 
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in its-own ſtation is not there upheld by the external Air, but ſuſpended 
by a certain internal, Cod, whoſe. upper cfd being fafined to the Finger 
draws and faftens it after this manner into the Tube. 

Chap.4. p.8. Swmatur, &c, Take a Tube ſhorter than twenty nine In- 
ches and an half, for inftance of ewenty Digits, not ſhut, as hichert6, at 
one end,” bur with both'ends open : let this Tube, its Orifice being im- 
mers'd in reftagnant Mercwry, and one Finger being plac'd underneath, 
thar the Mercw'y to be poured in wade, mire. be filled with Mer- 
ey and tht another be applicd to its c, to cloſe it well; 

done, if you away your lower Finger, the upper will 
tent to hongy Gram and ſuck'd into the Tube, and (o iifly to 
adhere toir, (or rather ro the Quickfilver, as I ſhall hereafter ſhew) that 


i will elevatethe Tube it ſelf with: gs Quickſilver, and make it con- 

tiuets hang peridulons'tn the Vefltl; 

"*'Prbtn- Experiment this Opinioti is moſt clearly refuted : For, 

ſeelng according to it the Quickfilver in ſuch-aTube but twenty Lnches 
muſt bethruft upwards by the /preponderating Air 3 it will never 

by it be explained how this Finger is ſo drawn downwards, and made 

ſo irongiy wo-Kick to the Tube. | Fort cannot by the Air chraſting up- 


wards be thus drawn downwards. - 

Þ-10,11. nod vel, ec. Which is thence confirmed, Becauſe if that 

ing Afr facceetls, as is aſſerted, in the place of the lower Fin- 

ger which was withirawn, thatis, if it uphold the Quickſilver after the 
fame manner which it was upheld by the lower Finger applicd under it; 
it is manifeſt, ac tothis Opinion, that the Finger on the top ought 
not tobeawbre drawn « ownwards after tke' lower Pinger is removed than 
hefore, '' Secfng then ther Experience teacheth the contrary, le 5 mank 
feſt chat Opinion mult be Falſe. | 
*Chep.5p.rr,12. Owerto, Se. In the fourth phace it is impign'd; Be- 
 Eaniſe thence it would follow that Quickfilver throngha like Tube might 

be ſuck*d with the ſame cafineſs outof a Veſſel that Water is ſuck'd onc 
of the fame. Which notwichfiandingis contrary to Experience, by which 
were tzroght that Water is caſily drawn into the mouch of him that 
ſets, wherens Quickfilver cannot be drawn chither by his utmoli en- 
deavour, nay, ſcarce untothe middleof the Tube. 

The ſequel I thus manifeſt : Becauſe ſecing, according to this Opinion, 
ther the Liquor underneath, whether it be Water or Mercury, may fo af- 
cend, no more is requir'd butthat the Air ſhucin the Tube may be drawn 
ks fre þ which being drawn up, the Liquorundemeath will 

thither by the external Air now prepon- 


- et P In his Anatomiedl Diſcourſe, p. 63.) It is 
$;"(as Peeivet p. 63.) it 
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manifeſt that the Mercxry may be ſuck*d out with the Came eafineb that 
Water is ſuck*d out with.. Which being & evidently againſi Experience, 
the Opinion from whence it is ja muſt needs be be fa le, 

p.13« Neqz hoe, &ec. And not only this, but over and above, if a Glaſs 
Diabetes or Syringe be made of a ſufficient length, and after that the 
Sucker is thruſt into the utmolt Orifice, it be placed according to uſe in, 
the Mrrezry underneath. he finds rhat as fovn &s thecSuckes is drawn 
out, the.Mercury follows, and aſcends to the (ame: height.of (op Feeg and 
three Inches and an half. And when afterwards, although no greater 
force be added, the Sucker is drawn higher, he finds that. the _ —_ 
Rands, and follows no further, and fo that ſpace is made empey whe 
remains between the Mevexry and the Sucker. 

p.15. Maneat igitur, &c. Beit therefore confirm'd by ſo.s vg "Arg 
ments, of which every one is ſufficient in it (el; that 
Experiment being made in an open place) is not upheld Pilling 
the weight of the external Air. 

Cap.6. Ibid.” Argentam, &c. That Quickſilver ina cloſe place is is not 
yp Jr ener, vr the E/azey or og iths Mis. ' 190 2ritoits 


and imaginary, that Ne Si 


in a cloſe thap & done by that ING 

Ibid. Adde, te. Add, that faraway Exp | 
Chapter above of cheadbefion of the Finger, &c, geralike fan clo gnd 
ire nary p romend Gap > vv fame Arguments made 
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"Ibid, "Ad HenkedtclkRrar'd that comron Actor uſed In the Gchools 
for ſo many Ayes Paſt, that Nature doth abboy &Vacunm. 
Ibid.. Nam licet; &e. For though the immediate cauſe why Water{for. 


inſtance) 'doth'not deſcend from a Gardener's Watering-pot.(for that 
X ah 'on the top, is'not the fear of a Vacuum, but the 


namely, That there is not weight ſufficient to 

| at cor + by which the Water dothadhere to the top of the 

ANTE pts in the end we-muſt of neceſfity.come to 
t Cauſe,” 

- P-20; Bree quidem, Ee. Which traQtion and adhefion when it cannot 

proceed: but'from ſome real Body placed between the Finger and the 

/, it is manifeſt that that ſpace is not empty, but filled with ſome 


0! /04 Bbedule no viſual ſpies could proceed oh 
hit; udto the eye. 
_ Vers, ec. To be filled with any true ſubſtance. 

4: Hwe etiam, &e. And to this purpoſe make thoſe conſiderable vi. 
bros with which Quickſilver is Ritred in its deſcent : For the ſame 
thing happens here'that befalls other Pendads in-thcir fall from on high. 

p29 Arg , Ge, Quickſilver while it fills-the whole Tube 
doth not only touch ſts top, (as you would think at the firſt fight) but 
doth doth firmly fick unto It alſo as it is manifeſt from the Experiment men- 
firſt Argument of the third Chapter, concerning the Tube 

openat both-ends. © -- © 
- Ibid! Lht#'thnd, &c. Though that Orifice of the Tube be anointed 
with Oy br'any other thatter that will hinder adhefion, nevertheleſs the 


Finger will-no leſs firmly Rick than before. 
28, Partes, Ge.” That nodes erent Air it ſelf ſo ſhut up.in the Tube 
(cone re © una are now fo bp on 
nother: tha © (ay Horm Ayprares not 
y Quickllyer is On 1-03 | 
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and extenuate it, untill it becomes caſjer to-leave another ſuperficier in 
like manner, than to-extend- that any. further. - It leaves therefore a ſe - 
cond, and doth by its deſcent extend thatalittle further, until it becomes 
eaſier to ſeparate a third than to extend that any further : And (© for- 
wards, until at length it hath.no power to ſeparate or extend any more [u- 

ies, namely, until it comes unto the height of 29 Inches and an 
half; where it acquieſces, as we havedeclared in the firli Chapter. 

.30+ Theſe Surfaces ſcem to be ſeparated from the + wy lilver, and 
to be extended into a moſt lender firing by the weight that falls down, 
after the ſame manner that-in a lighted Candle ſurfaces of like fort are ſe- 
parated from the Wax or Tallow underneath by the heat above, and arc 
exteauated into a moſt ſubtile lame. In which it.is worth obſervation, 
that as that flame doth doubtleſs take up more than a thouſand times a 
greater ſpace than the part of the Wax of which the flame- was made 
took up: So is it here to. be thought, that that ſtring dothtake upa ſpace 
more than a thouſand times as big as that which the {mall particle of Mer- 
cxry, from whence it aroſe, did before take up. As alſo it doubtleſs 
pens when ſuch a particle by a fire underneath is turned into a vapour.. , 

p.36. C . &c.. A- body, taking up a place, for inftance, twice as 
big as it ſelt; it is of neceſſity that every part of it mult likewiſe take up 
a place twice as big as it (elf. | Ant 

P-41. Fuxte, &e. According to the more pa Opinion ſuch a 
virtual extenſion of a corporeal Being is not to be granted, as being only 
proper to-ſuch as are Spiritual,, , vr #1-4102620(# 776 20907 

Ibjd. Preſta?, Ge. It is better to continue, in the common Opiniori; 
which hath becn hitherto-xecelved In the Schools ; which although'# 
doth not clearly reſolye all difficulties, yet-it doth not openly lic un- 
der them. -- | | 

Ibid, Neceſſorio,&c. We muſt needs confels that one and the ſame part 


vatcly. For Geing it ntl ible, and cakes 
FT all;in every poiot 


be vireually extended through all that-ſpace, : :;\ 
= $e0pue, he, Time.is a Beingelicatially (agcelve, fo 
that neither by.divine power £ap.twook its parts cxilt together, * 

P-44- Reſpondee, Orc. Faniwer; that all thele | things/ happen. becauſe 
the Gun-powder fo kindled and turned into flame t cup 442uch grea- 


ter {pdge than before. !! yg Chamber 
was before quite full, by this gneans are broken that thee may 


be oq penattagion of bodies, /-;, 10798 2] i 44 i ip avi Bt 2h, 
p-48, Partim, Oe. withla che. Chapel, ſomerioes in| the 
open.Airs, the wind: ſometimes blowing; and: elag fill. | 
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$2. Sed dick, 07 But{t triay be ſaid, that on the rop of the Mounraty 
Ie deſcended after that manner, becauſe the Air was more cold 
there, or of (ome other tethperature, fuch «s might cauſe this defcene, 
p68. Hoe efſe, Ge." That this is the difference between Preffion and 
SuQtion, that SuQion makes ſach an adhefion, and Prefſion doth nor, 
p-69. Hoe &e.- And even this Experiment doth very well agree 
with Ot Pridiples + Pot ſteltig-by this'depreffion of the Sucker, the Air 
ſbrur up tnthe cavicy of the Cylinder is ſeparated from the Cylinder, and 
doth deſcend +, rote the Sucket, (as wehave, Chap, 13. obſerved 
of Water deſtending together with Quickfilyer) jt cones to paſs that in 
that whotedepteffion new ſurfaces are taken from that deſcending Air, 
nd ixerchec} out; as-we have there explained it in the caſe of deſcending 
water; Since therefote fack Forfaces are wv exlily lipt of and: extended im 
the end of hoes weſt in inning 4 It is wv worder that thee 
is found the farns diffrealty of It at both times. 
| - hid, Ko mays, Or? That the Alt is much the more extended and 
rathes; by how mach the more is thenve exhouſies, «a4 ſo doth ecquire 
a greares force of contratting it ſelf, © * 
___ Ae prifefio, &e. Bur truly it ſears t0t 'crecible rhet this nol 
Air \6ul8 © vthemrently compt es ka Gaſton ult fides (ſpecially 
one of that thickneſs there mention'd) as tb break it, 
Aur Vorms, Oe. It is therefore more truly anſwered, that the Glaſ 
therefore fo broken, becanſe by that exſuRion its ſides are more vehe- 


ey _ mm than ( by reaſon of the oh ty. yo anfir for reliftency) 
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on fo deſcend in the Tube, becauſe je is drawn downwards by the Air in- 
cumbent upon the reſtagnanr-Quicktilver; | For that incumbent Air, be- 
ing by its exhauſtion greatly rarefied. and. extended, yehemently con- 
traQts ies ſelf, and by thiscontraQtion doth endeavour to lift the refiag- 
nant Merexry out of its Veſſel z whence it comes to paſs that (the reſtag- 
nant Mercury now lels gravitating upon the bottom of its Veſſel ) the 
Quickfilver in the Tube mutt deſcend, as is manifeſt in it ſelf : So that it 
is no wonder that, the external Air afterwards entring, the Quickſilver 
again aſcends, ſeeing by that ingreſs the force which the reſiag+ 
nant Quickſilver is weakned. 

Ibid. 429z binc, ec. And hence is a reaſon alſo given-of another 
thing which is there noted, namely, that by the violent. intrufion of the 
external Air into the Receiver the Quickſilver aſcended conſiderably 
above 29 Inches and an half. For us by the extraction of the Air the 
Quickſilver is depreſt below! its fiation, ſo by the intrulion of new Air 

P77. Nam fi, ec. For if it were kept up by that, it ought rather to 
aſcend than deſcend in colder weather, becauſe the Air then would be 
more denſe and heavy. Therefore: the Quickſilver is not upheld by the 
Mquilibrium of Air, avis aſſerted. K* 1 | 

p.78. Hine fit, ee Hence'it comes to-paſs, that this _—_—— 
contracted by the cold, the water doth aſcend in cold weather 3 but 
deſcend in hot, becauſe by heat the Fanicle is dilated. wth 

Ibid, Ego eerts, ec. I truly. do not doubt but there are ſome ſuch 
accule cauſes, by which the flender Fanielr that fuſpends (as we mentio» 
ned in the 10, Chapter) the Quicklilver in the Tube is ſometimes length 
ned, ſometimes ſhortned, and {o doth ſometimes. let. down, and ſomec- 
times lift up the Quickſilver, | 

P79. In decimo nono, ec. Ta the 19. heſhews that water-doth.inthe 
ſame manner deſcend upon the exhauſting che Receiver, as he had ſhewn 

uickfilver in the foregoing Chapterto deſcend. Of both which feing 
there is the ſame cauſe, there is no-rexfon we ſhould any longer infili 
on this. | ve $3501; 

= Nan fi, e5-c, For if it were done fo, theſe bubbles ought not ſo 
to aſcended from the bottom of the Veſſel, (as it is aſſerted they 
did, both in this and the following Experiments that treat of bubbles) 
but from the upper part of the water, where they are els comprett 4 as 
it is apparently manifeſt, * 346 

p81. Reſpondeo, ec. I anſwer that the water, upon that exhauſtion of 
the Air, doth not ſo.aſcend of its own accord, but is violently drawnox 


lifted upwards by that rarcfied Air contraQting it (elf. For as wang fo 
u 


(ma) 


ſaffer ſome compreſſion (asappears by experience) fo here alſo it ſuffers 
ſome'difenfion; And henee 7s entrant why theſe bubbles 
ſhould-ariſe rather from the: bactom of the Veſſel, than from the upper 
part'of the water. - For-when that vehement ſuction doth endeavour to 
elevate the water from-the bottom of the Vial, there ariſes there a certain 
ſabtile matter, which being turned-into bubbles doth fo aſcend as is men- 
tioned in che 15. Chapter and the 4. Experiment. | 
15 p-82. Certum eſſe, exe. It is certain. that that Opinion is ſuſiciently 
refuted by.this fingle Experiment. 

$3. Neceſſe, ec. It muſt needs be that. that ſtone could not other+ 
wiſk eſcend, than by leaving behind it ſuch athin ſubſtance as is left by 

ickfilver or Water deſcending in like manner. 

; | Tbid. Unde, &c.- Whence-I plainly conceive that if two -perfetly- 
 poliſt/d:Marbles were fo joyned that no Air at all were left between them, 
they could not be drawn afunder by all the power.of Man. I 454 

Ibid. UVti etiom, &-c. Which alſo is confirmed by the Example the 
Author there brings of a Braſs Plate flicking ſocloſe to a Marble Fable, 
that by a luſty Youth, who boaſted of his own firength, it could not be 


lifted off by a Ring fixed to its Centre. | oy 
p.84. Eodem, cc. Almoſt the fame manner as we ſee. in.Cupping- 


glaſſes a 'to a Patients back, in which the flame being cxtinR, the 

rarched Air contraQting, it ſelf doth ſo vehemently ( as: we ſee)-lift up, 

and draw the fleſh within the Glaſs. 

4 15% a2 "4 epeargr err is nothing occurs to be peculiar- 
s TR the account of which is not calie from what is already 
Ibid.' Exiftimo, oe. But I think that Whiteneſs ſhould be rather called 

a reflex than an innate light, becauſe, as the Author bears witnels, ic ap- 

pears-not-inthe dark, but only in the day, or by Candle-light. 

'''p.$6. Verum, ec. But it Cems impoſſible that ſuch Animals ſhould 

dye-{o foon only for want of a-thicker Air. 

': p87. Qwis/per, ec, Becauſe by the ſelf-contraRion of the rarchied Air 

their breath is drawn out of their bodies. 

'Thid: Atq; hinc;ee. And thence alſo aroſe thoſe vehement Convullions, 
which the Author there mentions certain ſmall Birds to have endured 
_ before their death, 

:. p89. In mals, ec, In a bad. Cauſe they can do no other; but who 

compell'd them to undertake a bad Cauſe ? p 
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twofh Summary of the "Contents of the 
ſeveral Chapters. 


PART I. 


WV Hci the Adverſaries Objeftionr* againſt the Elateriſts are exa- 
mined, 
CHAP. I. 


The occaſion of this Writing, pag. 11 Franciſcus Linus his civility in 
writing obliges the Author to the like, p.2, Books concerning the Torricel- 
lian Experiment wherewith the Author was formerly unacquainted, ibid. 
The Inconvenience of Linus's Principles, ibid, The diviſion of the enſuing 
Treatiſe into three parts. 

CHAP. II. 


A repetition of the Adverſary's Opinion and Argumentr, His Argu- 
ments againft the Weight of the Air examined, p.q. An Experiment of 
bis to prove that the external Air cannot &ep up twenty Inches of Quick: ſil- 
ver from deſcending in a Tube twenty Inches long, ibid. The Amtbor's 
anſwer and reconciliation of the Experiment to bis Hypotheſis, p.'5. and 
the relation of an Experiment of the Author's, wherein only water being 
employed inſtead of Buick ſilver, without other alteration of the Adverſaries 
Experiment, it agrees well with and confirms the Author's Hypotheſis, and 
bis Explication of the mentioned Experiments, ibid. That Watet bath no 
Spring at all, or avery weak, one, p.6. The ſecond Ar;ument examined, 1b. 
Whether the ſame quantity of Air canadequately fill a greater ſpace, p. 7, 
The pundrnd vey, of both Hypotheſes compared, ibid. 

CHAP. 1IT. 

Another Argument of the Adverſaries, from an Experiment wherein the 
Mercury ſinking draws the Finger into the Tube, examined, Q. Whether 
the Mercury placed in its own ſtation is upheld by the external Air, or ſuſ- 
pended there by an internal Cord ? p.7,8. 

CHAP.IV. 

A repetition of Franciſcus Linus bis principal Experiment, wherein in a 
Tube of twenty Inchts long the Finger on the top is ſuppoſed to be ſtrongly 
drawn and ſuck'd inty the Tube, p.8. The Experiment explicated without 
the aſſiftance of SutHion, by the preſſure of the external Air upon the ontfide 
of the Finger, thruſt, not ſuck'd in, p.g, Franciſcus Linus bis argumen- 
tation conſidered, p.10, Vu CHAP. 
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 CHAP.vV, 6 a 
The Eximiners loft Experiment confidered, in which be arguer againſt the 
Author; Hypothelis, beeouſe Mercury i nat ſucks out of « Poſſe b 
a Tubeſoe >a Comte bets ers rg #9 HY Paſchall 
ewing, that if the part of 5: reed from the preſſure of 
o” Mel Air, x. Mecc would by the preſſure of the outward Air be 
carried up into the Tube as we _ We it _ - wenagny a great 
enough to make its weight equal 104 Atmoſphere, p.13. .in a 
a, = reſſication the oy es; -ylinder is raiſed bigber than in a 
more langusd, p.14. '4 Remark hy the-his, That the contratiian of 16-4. 
verſaries ſuppoſed Funiculus is not felt upon the Lungs, p.15%,  \\; 
The } the Adverſe R bGampas: The hes 
examination of t verſaries gth Chapter, p.t5s. That the Spaing 
of the Air may, have ſome advantage ip paint of farce: ahave the Weight of it, 
p16. That it it unintelligible how. the ſame, 4ir can adcquitcly fil moe 
Jace at one tine than at another, p.17. | + Ph 


| PART IL | 
Wherein the Adverſaries Fani 'Hypothelisis 8xemined. 


IWherein what is alledged to Cong Faokcalus 5s conſidered z and ſome 
Difficulties are propeſen againſt the | 


ON 
The nature of this fuppoſed Faniculus deſcribed, p. 18. That according 
to the Adverſaries Opinion this Funiculus. is kin by Nature only to 
binder a Vacuum, p.19,20., The Adverſaries prooft that there is no Ve 
cuum examined, p.20,21i. That whereno ſenſible part is un-enlightned, 
the place may not be full of light, p.21. The ſame true in Odours, ibid. 
That there may be matter enaugh to tranſmit the impulſe of Light, though 
betwixt the Particles of that matter there ſhould be flore of Vacuities inter- 
cepted, p,22. That a ſolid Body bath no conſiderable ſeuſe of preſſure from 
fluid bodies, p.24. Of the cauſes of th: Vibrations of Quick:ſilver in its 

deſcent, p.24,2 5. 

CHAP. IE i ? 

Wherein divers otber Difficulties are objejed againſt the Funicular Hy» 
potheſis. As that in Liquors of divers weights and natures, as Water, Wind 
and Buick. ſilver, 1here ſhould be juſt the ſame weight or ſtrength to extend 
them into a Funiculus, p.27., That whereas the Weight and, Spring of 1b: 
iris inferr'd from unqueſtioned Experiments, the account of that Hypo- 
theſis is ſtrange and nn/atizfattory. 41 that the Buick: ſuuts dqtb riot. only 
touch the top of the Glaſs, but tick, to it; That Nature wreaths a little rare- 


fie 


CF 

d Air into a firong rope even ble t6 draws wp Buick:filver, p.27,28. That 
Ro tr performed Dy » orrvais «thrown force, or vis divulliva, ibid. 
Thst #bin Surf aces ave Veft ſarteſſively one after another, that theſs Surfaces 
are conttived imo fringe, that may be ſiretch'd without being made more 
ſlender, &e. p. 29, 7 ion of the manner bow bis Funiculus is 
made; from the ravef ation of Wax or Tallow in « lighted Candle, is conſider- 
ed, p.30, and ſhewtd not t bo wppeſie, ibid. Divers other difficulties and 
improbabilities manifeſted in the Funicular Hypothelis, p.31. Of the in- 
ward Spring neceſſary to #he comwattion of his Funiculus, p.31,32. An 
Argument from a Pendulum's moving freely in an exhauſted Receiver, that 
the medium it moves in doth not conſiſt of innumerable exceedingly- 


ftretch*d-ftrings, p. 35, 
wh. CHAP. II. 


The Ariſtotelean RarefaGQion propoſed by the Adveyſary examined, What 
Ravefatiion and Condenſation is, p.3 4. Three way: of explicating how Ra- 
refation is made, p.34.,35. Abſucdnies in reſolving the Magdeburg Ex- 
periment by the Ariltotelean way of Rarefattion, p.36. The inconveniences 
of #he ſeveral Hypotheſes compared, p.37. The difficulties in the Adverſa- 
ries explaining Rarefattion by Bodies infinitely diviſible, ibid. The difficul- 
ties of explaining it by ſuppoſing Bodies made wp of parts indiviſible, p. 39, 
40. The difficulties wherewith bis Condenſation is incumbred, as that it in- 
firs Penetration of Dimenſions, Ec, p.41. 

CHAP. Iv. 

A Conſideration pertinent to the preſent Controverſie, of what bappens in 
trying the Torricellian 41d other Experiments at the top and feet of Hills, 
1hat the Funicular Hypotheſis is but an Inverſion of the Elaſtical, one ſup- 
poſing a Spring inwards, the other outwards z, one performing its effeis by 
Pulfion, the other by Traftion, p.46. That theſe trials on the tops and feet of 
Hills determine the caſe for the Amtbor's Hypothelis, p.47. The truth of 
the Obſervation of Monſieny Paſchall confirmed, p. 48. and the ſeveral tri- 
als that have been made of it related, ibid. Atrial of the Author's from 
the Leads of the Abbey-Church at Weſtminſter, p.50,51,52. That the 
ſubſidence of the Mercury at the top of a Hill proceeds from 1he lightneſs of 
the Atmoſpherical Cylinder there, p.5 3, The relation of an Experiment late- 
ly made at Hallifax Hill in confirmation of the former, p. 5 4. 

CHAP.V. 

Two new Experiments touching the meaſure of the force of the Spring of 
the Air compreſs'd and dilated. That it is capable of doing far more than 
the neceſſity of the Author*s Hypothelis requires, p.55. The firſt Experi- 
ment, of compreſſing Air by pouring Mercury into a crooked Tube, related, 
ibid. Wherein the ſame Air being brought to a degree of denſity twice as 

Vu2 great, 
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- "great, obtains a Spring twice 4 firong as befare, p.57. A Table of the Com. 
Eſetion of #be Air according to this Experiment, p.58. Particular Cy. 
cumftances obſerved in the making the iment, (bid. How far the 
Spring of the Air may be inereaſed, p.60. the decrement of the force 
of dilated Air, p.61. * 4 Table of the Rarefaltion of the Air, p.62, - Pax. 
ticular Circumſtances in making the Experiment whence this Table wa 
drawn,p.63,8c. That the free Air bere below appears to-be near a ftrong. 
ly compreſt by the weight of the incumbent Air as it would be by the weig 
of a M*rcurial Cylinder of 28 or 30 Inches, p.65. oo 


PART II. 


Wherein what is objefied againſt Mr. Boyle's Explications of particular 

Experiments is anſwered. 
| The entrance into this Part of the Diſcourſe, with an advertiſement bow 

far onlyit will be requiſite to, examine the 4dverſaries aſſertions and explica- 
tions, the Hypotheſis on both ſides being before confidered, p.67, 

A defence of the firſt and ſecond Experiments, concerning the intruſion of 
the Finger into the 4-0 of the Valve of the evacuated Receiver, p.68; 

A defence of the third Experiment, why the Sucker being drawn down 


there is no greater difficulty in the end than in the beginning of the depreſſion, 


ibid. 

Of the fourth Experiment, touching the ſwelling of a Bladder upon the 
exhauſtion of the ambient Air, and proportionably to that exhauftion, P. 70, 
71. The Author's and the Funicular Hypothelis in the explication of this 
Phenomenon eompared, ibid. 

Of the fifth E xperiment, ibid. 

Of the eighth Experiment, abont the breaking of a Glaſs-Receiver which 
wi not globular upon the exhauſtion of the inward Air, p.71, Whether it 
were more likgly to be brokgn by the preſſure of the Armeſpher, without, or a 
coutrallion of a ftring of Air within, p.72. 

Of the ninth Experiment, ibid. Whetber the breaking of the Vial out- 
wards in the exhauſted Receiver, was cauſed by the preſſure of the Atmoſpbere 
through the Tube which was open to the ambient Air, p.73. 

Of the 17. Experiment, p.74,75,76. The Torticellian Experiment being 
made within the Recejver, whether the deſcent and aſcent of the Mercury 
i1the Tube, nnder and above its wonted ſtation, be cauſed by the debili- 
tated and ftrengthned Spring of the Air, ibid. . 

Of the 18. Experiment, p.77,78. Whether the Antbors or the Funi- 
cular Hypotheſis aſſign the more probable cauſe why a ( ylinder of Mercury 
did in Winter riſe and fall in the Tube, ſometimes as Water in a weather- 


glaſs 
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glaſe according to the laws of Heat and Cold, and ſometimes contrary there- 
unto, ibid, . 

Of the 19. Experiment, p.79. 

Of the 20. Experiment, p,79,80. Some miſtakes in the Adverſary of 
the Author's meaning about the Spring of the Water, and the places whence 
the bubbles aroſe, ibid, The Hypotheſes compared, ibid. 

Of 1he 31. Experiment, p.81,82 83. Of the cauſe why the Marbles 
fell not oſunder in the exhauſted Receiver, though a weight of four Ounces 
were bung at the lower ftone, ibid. Whether the account of the Author or 
Adverſary be more ſatif attory, ibid. 

Of the 32. and 33. Experiments, of the re-aſcent of the Sucker and its 
carrying up agreat weight with it upon the exhauſtion of the Receiver,p.$ 4. 
How the fleſh and neighbouring blood of a Patient is thruſt up into a Cup- 
ping-glaſs, ibid. | | 

Of the ; 7. Experiment, and the cauſe of the appearance of ligbt or white- 
neſs therein, p. $5. 

Of the 40, and 41. Experiments, concerning the cauſe of the ſudden 
deathof Animals in the exhanfted Receiver, p.85,86. 

Of the 42. and 43. Experiments, p.87. 
The Concluſion, p. 91.92. 
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